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:;could::be_ viewed as an oppressive burden on the latifundistas (1arge land-

’i‘h llders v_;and the replacement of their decisions with those of technically-

”.ispecialized government officials. the exchange of an oligarchy for a tech-

) nocracy; The agrarian reform proponents believed that the latifundistas
_had failed to move from a land-based feudal system to a cozmnercial indus-
."‘trialized society. ‘The. conviction of the. agrarian reform advocates seems .

J_'.to have been that the 1atifundistas had not been good managers. that they

us of their land and water, and that they had not been socially conscious_

. enoughi to pronde the g_mpesinos (peasants) more opportunity to partake of N

vantages of present-day society.2
« S

Whatever’-the political, economic and social motives, and their valid- :
it h Agrarian Reform Law does delegate much responsibility to govern- |

‘-/"ment ‘fficials; in effect ma.king them the new managers. In the specific L

~'ti'ca.se £, water, the articles pronding for "standards of rational and bene- g
ﬂ»ficial ‘use and areas of rationalization of water use" concretely demons

‘.}'Ztrat the delegation oi’ authority, the goals the new managers hope t




‘ar 1r‘e that the central government can ann_‘ all'the existing water'rlghts in

fan area, known as en "area of rationalizatlon*offw er v‘e" (&rea de ra- ,"

cionalizacién del uso de gﬁg_), and then redistribute water rights for :

'SpeCIfled monthly volumes of vater per hectareu(2.h7vvcres) These vol-7;§;

umes are known as "standards of rationaJ;and beneficialkuse" (tasas de‘usov
raclonal ¥ beneficioso). These new tools have been used for the first t1me
1n conJunction with the Chilean agrarian reform program in- the Choapa Valley,l
| Before d13cusszng the legal concepts involved in the new and old water
laws, the practical problem facing the Chilean government in the Choapa Val- h

Aley should be outllned.“ That valley is located some 150 miles north of San-‘;

:tlago 1n‘Ch11e s Norte Chico region. Most of the reglonal crops, such as

wheat beans, peppers,tobacco, and walnuts, require 1rrigation. The water

nvaken almost exclusively from r1vers without water storage facilitles

andfdelivered by a. canal system._ The Choapa, like other river basins 1n_the

'region, 1s characterlzed by periods of water shortage and, therefore, by re-

‘-

current conflicts about water distribution. One such neriod occurred 1n f

L

'1958-59, one of the driest»year‘lin'_he recorded history of the Choapa Val-,;»

ley and of Chile in‘generw ._3As a result the government took emergency meapﬁg

r "P‘which will be’discuased later.
.iAlso during the 1968-69 agricultural year,h the agrarlan reform process =
was reaching an advanced stage in the Choapa Valley. It was in thls valley
in 1964 that the agrarian reform agency, CORA (Corporacién de de la Reforma |
Agreria), acquired some of its first land.’ CORA.had planned to assign part

of that land and the pertinent water rights in late 1968 to the campesinos ;’
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;fand the1r cooperat1ves.; CORA's problem was that 1t felt that.the duly re-l

.._J' were confused and irrelevant to the 1rrigation needs of

6

'*the various parcels to be assigned. At 1east on 1ts own 1and, CORA had 15—
fnored those rights and had made an effort to distrlbute water 1n proportlon'_/?
-7to the surfaee aree of 1rrigated land in each parce1.7‘

>CGRA, ownlng an estlmated 90“ of the water rlghts along the Choapa {i

3?3; wanted to clariﬂy them and to adapt them to the nece ssitles of each

‘fparcel before fragmentlng water rights ownership by assignment to the ggp

“81nosfthORA therefore declded to apply the new provisions of the Agrarlan

fReform Law deallng w1th areas of rationalization" and "standards of_rat;onal

:fand beneflclal use.ﬁ These'provisions would allow CORA to nullify the old

_water rights and calculate new ones according to the irrigation needs of

; he'purpose of thls study is to describe how CORA used the new provi-

esion‘xi‘ att“mp ng to solve its practlcal problems of redlstrlbuting land’

'-and water'rlghta to descrlbe and analyze the actual 1mplementatlon of the

slons, and to suggest what legal ~administrative, and technlcal ob-
}stacle nngmt;prevent the full use of centrallzed redlstributlon of water
'frlghts (o} accompllsh the alms of the Agrarlan Reiorm in the Choapa Valley.

.To carry‘out thlB study i 1s’essent1al to describe the history of Chllean




A BRIEF HIGTORY OF CHILEAN WATER LAW

'l'he history of water rig‘nts 1n Gh:.le beglne dunng the: Spanish 2010=.

‘;'V'nial‘period, 1n whlch water and othe. natural( resources wer" tl‘

of the Span:.eh Crown 8 Water was considered a reaource to e. usedaby h

" public in general and to be held in common. Because of thi‘ theoretlcally.‘:

-.}fcommunitarian nature of water, there was some quest:.on as to'whether or

not rights for private water use could be granted. , But the Crown did rant .

"oonceesa.ons called mercedes to- private. part:.es for. the use of Vland‘an water.’g' :

‘-;.:Legal theonsts d:.scuseed whether or not the rights granted by the’mercedee
‘k':f«were private part:.es for the use of land a.nd water. Legal theor:.ets die-f |
-f"’kcussed whether or not the r;ghts granted 'by the mercedes were pr:.vate pro-
'ﬁb'perty rlghts. 'I'he argument hae never ’been settled, but the most acceptable |
d»'-vvconcluslon is that the Crown 8 mercedes granted the rlghts to use "he waters,'
:‘but not to own them.‘._‘ | |

'l‘he same princ:.ple ﬂof public ownersh:.p of water was retamed after

";Ch:.le s independence :from,Spam 1n 1810.» 'I'he Ch:.lean C:.v:.l Code of 1855

;'_:"affirmed that most wate v "flow:mg in natural watercourses, euch as rivers

.......

'_'and streams. _were "nationa_. pr )

rty‘;-forpubhc uee" (blened nac:.onales de
. "uso 2 blico) 9 The Code" honored: ithe mereedee granted before the promulga—
'x__itlon of the Clvii 'éa .‘;‘;V'lghts for thoee owning 1and border:.ng a
?if;natural waterc’ :f"se and ater»r:.ghts thereafter granted by publlc author:.-

' The prob-

; right over water, which was to be held :m common by the cltn.zens of

the n'ation._ In practice, however, .water rights came to be regarded ‘as pr1 :

rproperty., 'I'hat :ls, vater rights could be bought and sold, apar" £1

,‘{;?t;;land, in market traneaot:.one. But the number of such transactions.';‘v u



known ”"Lege.l confl:.cts over water rights were te.ken to c1v11 courts a.nd

,‘j':;go 4rn d 'by private contract lew In,ehort, water resources, once allocated, i

:::{;were realloceted, if e.t 9.1.1, through a." priva.te market process.__'”* (

L s '.l’h' 4-'1951 Water Code collected, codified and modified Chilee.n weter law.qu;’

»»TSte.te ownership of wa.ter reeources was increesed by decla.ring ground weter

i:_”ia.ndfwater 1n a.rtifi ’i: a.nnels 'such as ca.nale to be "net:.onal property

for public u.ee."11 'l'hus:“there rema.ined only a very small part of Chilean
weter resources that were,not "netione.l property for public use." Those

A_'kpr:.va.te ’;e.ters ‘were springs that origine.ted, flowed and terminated on the

;" The ,Code'a.lso made changee in the form, neture, and a.dmnistrat:.on of

pwe.ter rights 1n order to cla.rify the powers of the holders of such rights.

;"‘:-klenceforth water rights were to be gra.nted only by the President of the

';-Republic a.nd were to 'be held in the form of a "right of advantageous use"

.‘(derecho de _proveche.miento) 3 The Pres:.dent was to grant this new water

"‘right to private parties, who would ‘then have the powers of "use, enjoyment,
,a.nd dispos:.tion" (uso goce I dispos:.cién) over that right. 14 However, i
"Tthe right was gra.nted for a pa.rticula.r purpose such as 1rr:|.getion, it would

'lepse 11’ the wa.ter were put to a different, e.g. induetrial, use, 15 Also

i‘f" the' .:‘ight, or pa.rt’of 1t, was not exercised for five yeare, the pa.rt not

el d}would lapse if the Preeident of the Republic 80 decltan.red.l6 But

.,no doubt: 'wes left tha.t the}_holder of such a. right had substentia.l ownership

PW 8_over 1t, includinga _'e :ower to sell it. Age.in, euch sales d:l.d oc-

icur ln h:.ch water r:.ghts wer sold epart from the le.nd but'fithe extent‘ of

ariant »of these 1 ransact:l.ons ,~

*f'sold pert of their la.nd, butukept pa.rt of the water'righta tha.t he.d
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.Although private- s’a.les of wa.ter frights could result in the concentra— i

j.wtion “of such rights in the hands of a few wes.’l.thy irrigshor the'government' '::'

: 1n1tia.l granting of we.ter r:.ghts was proba.bly more responsible for a.ny such

", concentrations. -. Before 1951, government entities ra.ngmg from municipali- :

‘ties to the national government .dispensed wa.ter rights, a.nd the grents seem |
',;;to have been for the qv.antit of"water requested by the 1andowners. Since
:’%there wa,s no charge for the water rights, and s:mce the la.ndowners presumebly‘
-jiwanted rights to le.rge volumes of we.ter to achieve security in ca.se of drought,

H{and'a.lso to acqu.ire politica.l and social power 1n general the requests e.nd

fthe resulting_ grants were lerge. If the lsndowners ls.ter wanted more wa.ter

:‘;’frights' theyk; could ‘ouy or rent them. - Thus, ma.ny observers ’believe that the v

"Avolume of wa.’cer for wh:.ch right.s were gra.nted had little relation to the area '

‘io la.nd being 1rrigated, u.nd tha.t sales of water r:.ghts led to further dis- ‘

-f,pa.rity bet.reen water rights ownership and actua.l 1rrigation needs. ‘

lrights previously granted evidently 1ncluded most of the_i‘a. r n rivers

'.-‘u;e_d,by; irrigetors. L P
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_,Correct;ng»thia '~:‘e11esed concentration or righte to‘ wa.ter, es well as

,‘f;-posed legiala.tion to the Chilean COngress, 1erge-sca.1e expropriation and re-
*‘a.llocation of le.nd and wa’cer ridste would increase agricultural prodv.ction,

redutri‘oute wealth, and integrate the a_xgpgsmos, or. peasa.nts, into the

v‘national consumer society 18 'I'he Agrerie.n Reform wa was paseed. and went

into effect :ln Ju1y~1967. .



b A SUMMARY OF WATER RIGHIS LEGISLATION IN THE 1967 AGRARIAN'
R "REFORM LAW

A Wster Law Reformers

:C'hospa Valley will help accomplish the goals of the‘ Chile Agrsris.n Refom "f

;Ls:d,

we:’ must first examine the 1egislative history of' "he_,pprtinent“"srticles;’;

to 1ea.rn what goals the drafters sought to achieve by"giving the Sta.te “the‘

power to meke such declarstions.

. For many years the Christian Democra.tic Ps.rty had discussed sgraria.n

‘ret;orm. Its candids.te. Edus.rdo Frei Montalvs., won the Preside: ti's.l election"‘_,i
of 1965 snd named s committee of agronomists, engineers, 1swyers, and 1egis-
ilators to drs.ft an Agrsrian Reform Law. 9 Ps.rty discussions were thus a.m-
plified s.nd directed towsrd the drafting.of specifie legislstion. When s. S
complete egrs.ris.n reform pro.ject with new water 1av provis:.ons was pla.nned,

there ws.s general agreement among the comittee members thst they should

modif:v botli the 1951 Water COde s.nd the s.ctusl pattem of water use.

o Elements of polit:.cs, technolow, and economcs a.re evident in the ob-

f: Jectives of the drsfters of the wster lsw a,rticles. These obJectives sp- e

vgi:pear to hs.ve been to increase government control ‘f wster rights s.dministra.-

\

.;tion, to reduee the concen rs.tion of wster rights ownership mng the 1a.t1-

.fundistns, to 1mpose centre.lly plsnned technicsl stsnds.rds of we.ter use, e.ndl )
“to psy as 1itt1e eompensa.tion as possible for expropristing wster rights 20
‘I'he drs.fters had to choose between three basie systems of ws.ter s.llocation. ;

s(l) a free market (2) & government controlled pricing system, s.nd (3) s. : S

:’centrslized seheme of sllocation without rega.rd +o pr:.ces.??- The drefters



fagreed that théy wanted o*destroy"whatever free'market had exzsthd_in water

: W : / i -
;rlghts. They btlieved_that such‘aumarket was contrary to the original status

I

'Eof water as. puhlic property and that 1t had helped cause the very concenura~ 5‘

'ﬁtion of water rights holdings that they ‘were. trying to dlssolve. The drafters'
fconcluded that privste water users should no longer have power to make decen-'i
tralized, private decisions regarding water rights ownership and water use.

gThe result vas. that the Agrarian Reform Law reJects the free market thnories

«,,.':Icontained in the 1951 Water Code. 3

nTh second ch01ce, that of controlllng the volume of water use by charg-

iihg( price based on the amount of water used, would have left some decislon-

?making power to the 1nd1v1dual water user._ He would not have been able to |

;bargain over the sale or rental pr1ce of a given water right, but he could

>e de how_much water he would purchase by equa11z1ng the margin: ° value of

”the water andfits cost. The drafters reJected public pricing of water sincé

‘Aead, the drafters chose the third alterneuive, a teehnocratic, cen—=~,

5trally planned system of allocating water resources according to calculated

*need.,

““n order toiachieve. this centralized system and make the necessary

ature‘of Chllean water rights Article 10 Number 10

f‘frthe Chilean Constitution was amended 1n January, 1967 22 Thisﬁamend-

@ment, ummarizes the water law drafters' concepts that were latemlput int,?i

:statutory form.: It reads, in part.;

The law may reserve for the national domain for p 11c use
all ‘the existing waters ‘in the national territory: and exproprlate,
in order to incorporate them into said domain, the waters that are



- 10"~

'now private property. In this case, the owners of the expro--

- priated waters will continue using them as concessionaires of

& right of advantageous use and will have a right to compen-
sation only when, because of total or partial extinction of
that right, they are effectively deprived of sufficient water
to satisfy, by a rational and beneficisl vse, the same ne-
cessities that they satisfied prior to the extinction,
(Emphasis added)

As proposed and promulgated, Title V of the 1967 Agrarlan Reform'dealaﬂ

.lgpelelcally with water rlghts and codlfles the 51gnif1cant legal h'”,,

}prev1ewed 1n the const"tutlonal amendment that demonstrate the drafters

‘fde81re to*'ccelerate-the trend~toward greater central control over wate o

pplaced 1n adm1n1strat1ve hands 1eav1ng the water rlghts holders clearly

'Aln the position of concesslonaares. To make manlfest thls p031t10n,_the

v;legal nature of a "right of advantageous uae" ﬁas changed from_ rprlvate

fproperty right in ‘rem (derecho real) to an adm1n1atrat1vely-controlled pro—”'

jp:rtynrlght (derecho real admlnlstratlvo) Though the full meanlng of

=‘this'change 1s not yet clear, the new nature of water rlghts signlfles that

i[legal 1ssues or confllcts concernlng those rlghts w111 be declded accord- _“

]flngvto the prov1slons of adm1n1strat1ve 1aw in admlnlstratlve trlbunals, f;

'Q‘ather than accordlng to prlvate property 1aw concepts 1n trad1tlonal c1v11f




L

;fapproval.‘ "If he~does not do eo, the government 1a‘dbliged to declare the

lrzght forfeltedijlthout compensetlon (caducado) ‘8 The government mnst alao

f;decl ;e_forfeited a water ‘1ght; f ita holder does not exercise 1t for two

ﬂ:coneecutive years or suspenda the actlvity for which the right was. granted.ag -
;'Thevgovernment may, but is not required to, declare a water right forfeited

v:w1thout compensation in cases where 1ts holder (l) puts water to a different

,fus 'than that for whlch the rlght was granted, (2) dlverts water from a rlver
'1for irrigatlon that is not necessary," or (3) does not construct, modlfy,

tor mainta1n 1rr1gat10n works accordlng to government 1nstructlons.30

?amount of waterd_hat an\be used for 1rrigation.‘ In general the 1rr1gator
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plants consume during their productive growth. By redistributing water

_Trights in accordance with these calculated 1rrigation needs the drafters

hoped to achieve more complete government planning of water use.;"

’7'ff The technical experts were eager to apply their scientiflcutoo

ﬂwater management, and the drafters concerned with politics or ublil admin- .

eistration were also pleased to have more obJective standards 1' Chllean

;imeasage that attempts
‘fnounce their rights, but that those sttempts to g@hiéﬁeeybiusﬁgyyiggﬁﬁgfj

ation of excess [_waaers had failed, "32

1fTo solve these water allocation and planning prdblems the drafters{a

*ﬁdecided to give the government the power to decrease and restrict wat

fgrights by declaring the "standards of rational and beneficial use men-
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]*tioned prev1ously These "standards" would~basically be legal tools for

{ enforcing the 1rrigation atandards familiar t”_the eng1neers and agonomlsts.‘

L,Thus, water use would be controlled according;t’ seasonal needs by allow- ;i

fiing an 1rrigator a monthly volume fn cdb;c meters per hectare based upon ,f;

The. standard of rational and beneflolal use shall be under-
.'tood as follows: for irrigation water, the annual volume of
Rwater, with its monthly distribution, necessary to carry out the
= ‘eultivation of one hectare of land, considering the predominant
Looor preferred crops of the regions, its ecological conditions and
="+ -the use of efficient irrigation techniques. The muximum annual
, volume with its monthly distribution shall be determined for a
. - farm on the basis of the standard of rational and beneficial use
. . 'per hectare multiplied by the number of hectarns to be irrigated.33

“ﬂ"Artlcle 105 requlres publlcatlon of the proposed "standards" after

they have been calculated and allows thlrty days for irrigator grievances

-fore the "standards" are officlally declared 3"

icl es’the Aolltical and flscal advantages of thelr approach.‘ "Ratlonal"

sznce the were not necessary and"not be1n ;put to a "beneflclal use." The :

g andardvof rat1onal and beneficial use" controls the amount of compensapiil

: ion’ t:mbe pa1d when water. right are 4'An‘1rrlgator left

"withv ess water than that specifiedflv‘the ,standard"'w1ll be compensated

i or :the loss in value of hi‘ irrigate landidu o‘its eceiving less than
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_';the'"standard Thus, the law does not prov1de for compensatlon for an"yf

" expropriated water in excess of the volume declared necessary by the flxed

"standard. The drafters evidently reasoned that to confiscate such excess‘f

rights would not harm their holders: 31nce they would st111 hsve the water .
"necessarf'to them. This restricted indemnity will no doubt produce consid—

erable savings to the government in compensatlon payments. It'mlght‘also "f

‘ be argued that the: drafters d1d not want te perpetuate the exlst1ng‘agr
cultural power structure by merely replacing water rlghts wlth money. ‘agﬂjﬁ
In sum, the "standard of ratlonal and beneflciao use" is a legal toolv;
allow1ng the appllcatlon of techn;cal crlteria to the dlstrlbution and re-p‘
dlstributlon of water rlghts.: Unlike many legal prov131ons governlng the
quantit& of water to whlch rlghts are granted, the Ch:lean Agrarlan Reform
st s artlcle deflnlng the "standard" demands the use of some sclentlflc i:;
data in the calculation of water needs. However, the techniclans are 1efts

with brosd discretlon 1n formulating and uslng that data. Though such dele-

gatlon of authorxty 1s necessary inia centralized system of water rlghts |

1adm1nzstrat10n, as the case of the Choapa Valley w1ll show, leglslators or

laMyers should not be unduly optlmlstlc about the abllzty of the englneers'ﬂ'~r

or egronomists to calcu}ate the "standards" precxsely‘and to;applypthem ‘5;51

Hawlng‘ atabllshed the concept of-the ;standard," the questlon be— f

""csme by what legal procedure and on’ what scale to ref orm the ex18tln8’v :
E%,{oftendconfused, water rlghts, The drafters belleved that chaos would re-“

’}sult ir all water rights in the natlon were cancelled while the technlcalff



{speciallsts computed and declared "standards.", No water user would have

1 what water rights he had until all the neceseary studles had been

;completed, a 1apae of time that the drafters knew would be 1ntolerably
‘Loni 'erefore adoptlng a regional approach of reformang one. rlver baain
:time’ secmed adv1sab1e.f

‘The drafters created the "area of ratlonallzatlon of water use" asf:=

;the statutory means for the central government tc extlngulsh all exlsting

}water rlghts, as aanctloned.by the amendment'of Artlcle 10 Number 10 of

”theIConstltutlon. Then new water rights could be granted accordlng to the

fd‘.lared'"standard," and there would be no quest1on thereafter that. the pre-

ﬂvious water'rights had been nulllfied and replaced. Also, planners could

:proJect and spec1fy water use 1n an entlre rlver bas1n. The "area of ra-

?tlonalizatlon" tool would allow the planners to accompllsh river-basin

fplannlng and to apply calculated "standards" wzth a swift admlnlstratlve

procedure that would leave the new water rzghts in undlsputed control.

’b commxttee had declded that water 1aw refbrm should proceed onf_‘

:axnlmlted geographlcal scale 1n order to avo;d dlsruptlng the natlon s water

.rlghta, the drafters also declded to avozd 31m11ar dlsorder withln each\f~ff

: area of rationalizat10n.,= Though exlstlng water rlghts vere to be annulled

. !..

water use was to contlnue as though they were still in effect Presumably

?the;drafters sought to decrease oppoa;tlon to the proposed law. and to avold.

;anyapolltlcal 1natab111ty that mlght result from abrupt chunges 1n the waterf

; ,ghts structure.z

Art1c1e1117 prov1des for declarations of an. "area of ratlonallzatlon" s
laine the exact effect of such a dcclaratlon"

The‘Presxdent of the Repdbllc may establlsh by supreme
ﬁee areaa of ratlonallzat1on of water use. " -
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Once a decree establishing an area.of rationalization of °
fwater use has been published in the Diario Oficial, all the
existing rights of advantageous uge in the area shall be null
“and void, but until the General Water Administration grants

new rights of advantageous use, the water users mey continue .
to use water as they had done before,..37

: The comblnatlon of an "area of ratlonallzatlon and a "standard" g

user :have;a'chance to v01ce grlevances dbout the "standard;" but once an

;farea of rationalizat1on 18 declared and a:"standerd" f1xed, the newly

‘zranted water rlghts are to be unquest1onab1y clear and blndlng.:

k"‘D Other Government Powers to Reallocate Water

jvernment elects to put wqter .o an 1ndustrlal or domeatlcnuse, rather than“
,to 1ts present agrlcultural u.se.38 Thet artzcle empowers the government
;to exproprlate water rzghts, payrng compensatzon, vhen water 1s needed for
;"drlnkrng or other domestlc uses, or for "the economlc development of a‘

Zone. '.’ ‘

'Title V also prov1des for complete, but temporary, control of water

gdl_trlbutxon dur;ng droughts. Accordlng to Art1c1e-101,xthe Presldent can

fdeclare "drought zones' (zonas de escasez) wlthln whlch”the‘governmentbmay

fwithout paylng compensatlon, suspend the effect'i, ; 1st g water vlghts

,and'"redlstrlbute ‘the ava1leble wvater to- reduce‘ 0 ,,mdnlmnm”thebgeneral‘

l i

fdemage caused by the drought "39
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1E*Vfﬁ§£er nghtstdminlstration and’ Water Dellvery

At his;poin,,,t eld:fference between weter rights admlnlstration and

: hy31cal water'heliveny should be clarif;ed, Water rlghts admlnzstratlo %g

'1t1a1 granting or distr:.but:.on of water rlghts, as well as

;wlth“thelr,nullificat;on and redistributlon.v The appllcatlon of "standards"

fofara 1onalvand beneflclal use 18 an example of sudh redlstrlbutlon of

}water‘rights. Actual water dellvery 1nvolves the bulldlng, malntenance,

land ’ay-to-day manlpulatlon of water conveyance systems such as rivers and.
;canals.

Water rlghts admlnlstration before the 1951 Chilean Water Code was con-
;ducted by many types of government unlts rang1ng from municipalities to the
nat10nal government.‘ But s1nce 1951, admlnlstratlon has been centralized.
:Though the 1951 Code prov1ded for the estdbllshment of a General Water Ad-

'mlnlstratlon (D1recc16n General de guas ’ 1t was never formed, and its

~funct10ns were delegated to the Irrxgatlon Admlnistratlon in the Ministry
of Pu'bln.c Works.’tg..
Actual dellvery of 1rr15at10n water 1n Chlle has been accompllshed

Uthrough prlvate organlzations, Canal Aseociatlons (ASOCI&Clones de Cane-

*llstas) were 1ega11y recognized as early as 1908 ! The 1951 Code later

fprov1ded for three types of water users organlzatlons. The three are

iCanal Assoclatlons,VWater Communltles (Comunldades de Aguas) and uperv1sory

.Counclls (Juntas de Vlgllanc1a) h2' Both the Canal Assoclaxions and Water




,tuelly qualzfied to‘staff”such an esency, they;found very few personsn ith i

Zthe 'ecessary exper1ence.¥3 An enormous expend1ture would have been neces-

:serykto create and mﬂlntaan the agency.

: Various proposels were suggested end reJected, These 1nc1uded 1rrlga;

;tlon‘dlstrlcts, aﬁg&ﬁjjéﬁé@t@é@g.i“éjne Minlstry of Agriculture, and a: f ?f

)

.M1nlstry of Weter Resources comblnlng the functions of several government

-.‘xx

1egenc1es dealxng v1th water use.

"f;flIn‘tlebend, the drafters concluded that the d1v181on of authorlty es-
%teblished 1n the 1951 Water Code should be malntaaned. The prlvate 1rrlga-
;tors' organlzations would continue to dellver water. and water rlghts ad—

fmlnlstretlon vould remain under government control. Like the 1951 Code, thi
:1967 Lew as proposed and passed prov1des for a General Water Admlnistretlon
that is to apply the Chllean wster lew, to grant water rlghts, to carry out
‘technical stud;es. to develop water resources, and to supervxse the prlvete

hh

;vater dellvery organxzations, The Admlnistration has recently been esteb-

:llshed,.uszng personnel of the Irrlgation Adm;nlstratlon.951 jf\;fﬁf

fnerllt deems convenlent. The two tools thet most v1v1dly exempllﬂy the 1n-;

.creesed government power are the "stendard of rat1onel and beneflclal use

vand the "area of rationallzation. Now let us examlne the f1rst valleyyln 3

which "standards" and an "area" have been declered, and in. thCh the gov =

ment is exerclslng 1ts new msnagerlal control.



V. THE: CHOAPA VALLEY :: TRRIGATION AND AGRARTAN REFORY

EGeneral Descrxptlon

kThefChoapa Valley is, as are moat valleys 1n Chxle, a transverse valley -

FTcut by}a river flow1ng almost directly to the Paciflc Ocean from headwaters

’ in-the Andes. The Valley is 1ocated some 150 miles north of Santlago,

fChile s»polit1cal capatal and economic hub.h It 1s 1n the southern part of

~

one‘known as the Norte Chico.,whlch 1s a. transitlon zone between the

»super-arld Norte Grande zone to the north whzch conta1ns the Atacama Desert,

;an; the medlterranean'zone of Central Chlle to- the south which contains large

3populat10n centers and rich agrlcultural areas.

The valley s cllmate is hot dry, and sunny. The rainy months are' June,

_July, and August (wlnter in Chlle) but the rainfall is often scarce. The

gaverage annual preclpitatlon varles from 8 h inches .on the coast to 13 inches
iathuncumen at the head of the mazn valley.h6

B The watershed contalns approxlma\ely 3000 square mlles, drained by the
ﬁdhoapa Rlver and 1ts maln trlbutary, the Illapel.l'7 The Choapa 8 average
"annual flow as 1t emerges from the Andes is approxzmately 350 cubic feet
.per second.l The lowest flow of approximately 150 efs. occurs in April,
'whlle the hlghest flow of roughly 780 cfs. is reached in Novemher.l'8

| The r1ver bas;n contains two maxn populatlon centers. Illapel, with
;approximately 11,000 1nhabitants, and Salamanca, w1th a populat1on of a-
;round h 000. The valley s total populat1on in. 1969 was some 60 OOO.h,‘,j}

"”', The maln economlc activ;ty 1n the valley has long centered around

&mlnlns and agriculture. At the time of the Spanish Conquest the Indlansw'

'were mlning 3old along the Choapa vaer.; The King of Spaln'or hls re'

*tat vesfrewarded the congulstadores for the:r exp101ts by“givin the‘ mer-
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‘:jsold minms ;Vas: 'replaced bY 11V95t°°k rais:.ng. The-, 1arge »ivestock ’a.nches

f_’rf,were known as esta.nc:.a.s or hac1endas and were usua.lly kept wlth:.” fani
i,,ownershlp through the (‘hllea.n War of . Independence in 1810 a.nd on 1nto _he :

""’?twentleth century. ,

‘B A Sununary of La.nd 'l‘enure m the Choapa. Va.lley

S1nce the "area. of ratloneln.za.t:.on" with whlch we a.re concerned ex-
cludes the tr:.butery valleys al.nd\ includes the ma.:l.n part of the Choape Va.lley, .
\_we shall br:.e;‘ly trace the hlstory of la.ndhold:,ng there.l In the slxteenth
v‘century, Juan de Ahuma.da. recen.ved a. !_n_g_gg__eg_ a.nd encom:.enda comprislng the

':ent:l.re upper va.lley.f 'I'hat la.ndholding was kept wlthm the Ahumada fa.m:n.ly

r_untn.l t,he n1neteenth century, Doi’ia. Ma.ti],de de Salamanca, the wife of a

flft:v generatlon Ahumada, Don Gaspa.r de Ahumada, renewed the royal grant
f;J.n 177651 a,nd d1ed 1n 1820 withcut havmg ha.d ch:t.ldren.s2 The Hacn.enda
‘IChoapa, as 1t was known by then, passed 'by hexf v:.ll._ An exa.m:.nat:.on of her

1will a.nd the subsequent tranefers of the Heciende. Choapa. prov:.des & ngnette :




w2l

ffallst 1eaders came'"dipower, they asked the Blshop, who ev1dently had contﬁu

{531 er: 1e”po,1ti al.lnfluence, to leave Chmle. He complled.} However, 1n

fﬁlBQljhe was'allowe :to return to Ch:le on the conditlon that he llve in

P

some 35 mllee from hls sphere of influence. Later that year, he

13Me11p111a,

d:succeede 1n conv1nc1ng the national 1eaders that he was 1nterested only 1n

yfthe "stract care of the souls fbr whose welfare he was respon81ble as a.

ffprelate, *and‘requested that he be allowed to return to Santiago, the seat
’_of the diocese, to better exerclse hls aplritual duties.’” General Ber-
‘;nardo O'Higg;ns accepted the Blshop 8. request, on the condition that the
:sthop contrlbute to the government the assete of Dofia Matilde that he ad-
fmlnlstered. The contrlbutlon was to help fﬁnance the construction of an
.orphan 5 home, said to be one: of General O'Higglns' favorite projects.
_‘The B1shop accepted the condltlon, and in Mellpllla on August 17, 1821, he
" 51gned the contract transferring Doﬁa Matzlde s assets to the Council that
General O'ngglns was to name and charge wlth the reepon51b111ty of estab-
llshlns an orphan s home.; The BlShOp stated ‘that he made the transfer under
the powers conferred upon h1m by the Councll of Trent, "which allows the
‘delegates of the Holy See to alter last wllls énd testaments and to substl-
stutﬂ one plous work for another when necesslty and publlc utlllty inter-

.vene "56

:7 :eneral O'nggine, by a decree dated Septeﬁber 1y 1821, named the mem—‘

ffbers'of the Santlago Beneflcence and Soclal Asalstance Counc11 (hereafter

f:referred to as the Beneflcence Councll) to construct and adm1n1eter the or-f

;rhan'e home and to take charge of the Haclenda Choapa.57

The Beneficence
later rented out part of the Hacienda to prlvate partles. ‘ :
In the 1930'3, several ownership changes occurred in the Choapa Valley:

kflnanclal setbacks caused some. famllzes holdlng private land 1n
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tary valleys to sell portlons of the1r land.

vate buyers and other portlons were sold to the government/Off1ce*of‘Agr1

cult ral Colonlzatlon (CaJa de Colonlzaclon Agricola ,,whlch:was carrylng o

out an early agrarlan reform program by formlng colonles of small farmers.?a

!iThe Haclenda Choapa also changed hands but utlll remalned under go-v ,

vernment ownershlp. In 1933 the National Pealth Serv1ce (Serv1c1o Naclonal

de oalud AoNS) became the owner of the Haclenda.?? The SNS appo1nted va—l
rlous admlnlstrators to handle each farm 1nto whlch the Haclenda had been
d1v1ded. Some observers'belleve that these admlnlstrators lacked technl-
cal and managerlal expertlse and were chosen on the ba31s of thelr pol1t-
‘1cal connectlons.so' Whatever the explanatlon, 1t is generally acknowledged
that the farms were not eff1c1ent1y and productlvely controlled by the SNS.
‘ In 196h the Haclenda Choapa was transferred to CORA, whlch was. estab-

llshed by the earller 1962 Chxlean Agrarlan Reform Law.61

Now CORA has
owned owns, or 1s 1n the process of exproprlatlng the vast maJorlty of

land_ln the Choapa Valley, as well as 1n the trlbutary valleys. Whlle

CORA.lS 1ncrea31ng 1ts landholdlngs, 1t is also decrea31ng them by trans-

ferrlng many ofjthe farmslln the Haclenda Choapa to the es1nos,vand‘3

lmore such transfers are planned for the very near future. As noted before,

'these ransfers prompted CORA to examln and to declde to red1str1bute
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?ﬁ?Crops and Irrlgatlon

Throughout the past,.grlculturalfhlstory ofvthe valley, land was not

gused 1ntenslve1y. Land was held n»such large parcels thatjowners recelvedf

fsufflclent total 1ncome w1thout hlgh per-hectare proflta,, Further, theviL{?

fsoc1al system provided much unskllled labor and the property tax system d1d5

Wnot demand hlgh per—hectare efflclency. As a result the tradltlonal agrl-

icultural;pursult was ralslng l1vestock 1n such a way that land vas exten-
fs1vely, but not 1nten51vely, used.‘ Though the number of 11vestock has beeni
;decrea31ng, llvestock wiJl probably always prov1de 8 slgnlflcant part of
;the area s agrlcultural 1ncome, 31nce llvestock can take- advantage of the
;vegetatlon that manages to grow on the’ rocky, thln soil of the foothills
‘and mountalns borderlng the rlver. _

l:\ As llvestock ra151ng has decreased in 1mportance, and as landholdings -

,haye been fragmented, land use has become more intensive. Originally,

‘wheat and other low-lntenslty erops that required little, if any, irriga-
itlon and a‘small number of man~hours to produce were predominant. Now
ﬂthere 1s greater crop dlver81ty and intensity and greater needs for 1rrlga-
ftlon water. The maln crops are wheat, beans, peppers, tobacco, corn and -
{walnuts‘ wlth new and’inc;easlng plantlngs of aprlcots, peaches and grapes,'
y Unfortunately, there 1s only a small percentage of" land that is sult-_

@able for 1rr1gated farmlng. Because the valley 1s steep and narrow, the

irlch alluvral 5011 that can be' reached by 1rrlgatlon canals occuples only

falfery small area, namely the rlver flood pla1n and ]ow foothllls. For, 51;
Y (~?"“.'v‘

jthlsfreason, only h% of the Choapa Rlver basln area 1s irrlgated.

Increaszng the product1v1ty of 1rrlgated crops -in the Choapa Valley

be dlfflcult not only because of s01l condltlons and geography, but -'”

]also;because of the llmlted amount of rlver water avallable for 1rr15atlon.é
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_river. As noted before, the magnitude of the, ye;

large. The spring thews recede quickly before‘thlnnf_ff; mon
63

ﬁfvalley s irrigation needs are greatest.

f?slowly releases»the spring run-off, thereby helping to moderate and delay

T;the river wow]peaks.' Downstream, some of the water that is extracted ',:5

'%from the river filters back to it for re—use. FinalLy, a number of 1mr

‘ipervious;vertical rock dikes 1ntersecting:the river force 1ts underground

‘Lflow to well up 1nto the surface flow 1n a type of spring (afloramiento)

Th‘ recovery of water by return-flow, percolation and the rise of the -

Aunderground flow to the surface not only regulate the river 8 flov,

rfriver's

also, 1n effect increase 1ts original flow by recuperating water that
f. ouldﬁotherwise be lost. Engineers have calculated that due to these re- o

iﬁcuperations and water contributed“by‘small affluents, the 1rrigators ln the

f;upper third of the vall_ jhave available for use 1&5% of the river 8. vol-' 1

Though the 1rrigators‘have pleaded w1th the national government for Qif

'5nmny years to build large dams along the river, ohere seems 1ittle hope that
| 66"
~ the studies completed for such a reclamation proJect will be implemented._,u

»However, CORA is now constructing small reservozrs on each of the Haoienda,;

Choapa farms" :acquired and is transferring to the ggpesinos.éT The



,ore.efficient water use., They maintain that if an 1rrief

la 2b-hourgperiod, htican irrigate more of h18 land because the aggregated

vvolume;o water will spread more completely over his 1and. The irrigators

also say that daytime irrigation allows better control of the water and re-

d( es labor costs. In any even, the reservoirs will help measure the vol—

ume of water used on each farm.

The existing net of some 3h canals taking water from the upper half

of'thelriver remains the prlncipal 1rrigation works on the Choapa River.

vManyvofvthe canals were constructed 1n the 1ast century and are prlmitive.qaj

River water 1s diverted 1nto the canals by a bocatoma, e diversionary weir,
constructed by placing boulders ‘and debris An the river bed. Since these B
headworks cannot regulate the amount of water diverted into the canal.

intake and d1scharge works performs that function. Th1s works 1s composed

of two headgates, each of which consists of a wooden frame along the bot- x';

tom and sides of the canal, and a plank that slides up

“”d‘down in the 3¢

frame slots. The plank is lowered and raised to regulste the flow past the :

headgate. Two headgates are necessary for the works to function., The in—,;f

take headgate stands astride the canal, and when the plank 1s lowered par-u

tially, the water that backs up flows‘back to the river through the dis-

a,rge gate which forms a.n opening in the downhill side of the canal. , na-
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-finipulat:.ng the two hee.dgates regulates the volume of water allowed t

into the canal.

intake headgate

The problem is that those works cannot accurately measure and deliver ,\..

‘ glven quantity of water to the cs.nal. . 'I'he headworks cannot regulate the

,;e 1ver flow, and when the water reaches the intake and discha.rge head'"'
:'1:the:.~' crude construct:.on prevents accurete measurement and control. ;
_.'{_,velocity and direct1on of the water flow s.re ve.riable since the earthen

"f..‘lce.nal' sldes erode and become uneven.f 'l‘he heedgate frame 'becomes misshapen

”d leaks thereby precludlng a permanent well-defined cross-section"‘;thr gh

69

hich the water can pass. . Further, the vert1ca1 movement of the plsnk

not'be closely controlled, there are no cal:.bre.tions to regulate";;it' po-t
f"', . The headgates are clearly useful hut they 1ack precislon. S
ce the water passes the headgates, 1nrwhatever quant:.ty, further dlf-:{:
N__nlt‘iesoccur. As mentioned above, the canals are earthen and unlined,
.sl_derable amounts of water yercolate out of them. The amount Ao}f

these percolating losses varies widely along each canal and between eanels.

'I'hough some studies of such losses have bean me.de,70 it would be necessary

_to study each canal while it was carrying different volumes of water in



Evapotranspiration 1088€5 880 occur along the canals.r Many of the

_trees and bushws along them are phreatophytes, water-loving plants which

fuse 1arge quantities of water and transpire it 1nto the atmosphere without :

-

;producing any economic benefit. Water also simply evaporates from the open

fcanals.‘ These evapotransuiration losses make precise water delivery still'ﬂ

imore difficult.u

"o-legal situation adds further complications.’ Traditionally,

'each family has had the right to take water from the canal passing by its .

"plot for domestic use or for watering an1mals.7l‘ Naturally, eadh'
;familyuinsists upon receiving its right. This fact combined with the cam-
'E sinos' custom of spacing out their houses and garden plots along a cana1‘7
means that the canal banks are perforated by a 1arge number of takeouts.r.‘
The large number of such takeouts, as well as their primitive, 1eaky con-,n
'struction still further 1mpedes enforcement of a closely calculated water ;

‘allocation plan'fiCORA is now changing this housing pattern in orde‘°:

mong other things,*to 1essen‘the water distribution problem.

But eve if iz

al headgates, seepage and i

evapotranspiration losses“from th canals, and the numerous leaky takeouts_;

makevfield-side delivery °f 5 given quantity of water, such as that speci-f
fied in "etandards of rational and. beneficial use," a most difficult task.;':

But because in years of normal precipitation ana river flow, most 1rrigators
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'ha've sufficient water to satisfy at lesst their minimum needs, there is
usually little reason to be concerned about water del:.very and measurement

problems., Only vhen the water supply is restricted, or crops needing more

1rrigation are planted, do water allocat:.on problems arise.

D. Water Rights and Conflicts:'

conflicts. : Also, since the ownership of water rights roughly paralleled ‘ |

land ownership, the near monopolies of both held 'by the latifundistas and

the government may have further controlled the frequency of disputes. But :

as we shsll see, disputes have occurred;

’An exsmination of water rights -

history 1n the Choapa Valley and of th dnstitutions that solved water con-

flicts w111 reveal gome of the circums. ce w‘that mot.wzated CORA to he.ve

\requested dec.l.arations of an "area of rationalization" and "standards of

rat:.onal s.nd ’beneficial use"'

'I'he water rights pertaa.n:.n f,to th:"“Hs.cienda Choapa vwere. inscr:l.bed in

the Irrigata.on Department in 930 and 1n the Illapel Court in .1.957,7 ‘)ut

local res:.dents ssy that :these'rights have been in effect from at least the

beginning of th:.s cent \

Thege recorded rights were transferreu from th

Beneficence Counci ‘4'1ational Health Service (SNS) a.nd then to CORA.
'I’hey were divided by farm and‘ specified how many liters per second were to
be extracted from the river for the irrigation of a specified numher of hcc-';f_;
tares. In some cases, tine rights were generous in compar:.son with the __one-;

liter-per-second-per-hectare standard we noted earlier in discussing water

rights grants by the government. One farm was to rnceive six liters per



iﬁhat the water rlshts resime in the valley was orderly In 1963 a study ;f?

_The recording has been done by grantee and not by canal,
although the. names of both are mentioned.

b, There are. recordings in both liters per second (the madority)
“;iu:and in regadores, a unit without definitlon.

Qc.ffThe recorded rights add up to much ‘more than the r1ver 8-
Tif&flow during its lowest stage.

’d.l;There are canals and 1rrigators vho have 10 recorded rights.

'gfIt is not known if those rights were being exercised at the
1~date ‘of -the’ promulgation of the / 195;7'Water Code; nor is 1t
‘anown which rights 1apsed~-for non-use--afterwards.73 :

Conflicts were certain to arise in this state of affairs when water

fshortages occurred.f .

In. spite of the conflicts, there hawe been few permanent formal insti-

itutions to resolve them. Instead, from time to time ad hoc Judicial ok*ad-n

?ministratrve”interventions served to organize local 1rrigators and arb'yui

“trate’ water‘conflicts.v Local 1rr1gators recall that when water disputes

ceurred in. the ea.rly part of this century, the departmental (county) ,judge

vllapel named prominent 1rrigators to arbitration boards 7h These‘

'would;then appoint a Juez del r{o, literally a "river Judge," but prdbably

fmore accurately 8 water master. One such board was ev1dently formed, fo

example during the drought of 192h The water master'was shot and killed

_that year, and enother man accepted the intermittent appointments to that
Lpost until the early l9h0's..
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'tion Commission, and it;w uld select a water master'to execute its decisions .

: The basis on which those dec:.s:l.ons were made 1s not clear. There is

i“'"?ome disagreement among participants as to whether the Commssion honored

: the recorded water rights, or whether 1t followed a rule-of-thumb standard
and a.llocated water 1n proportion to 1rrigated acreage. Since in nearby
valleys the proportional rule has been followed,76_ 1t would not be surpris-
1ng to find that in practice the proportiona.'l. sta.ndard superceded the rights,

which granted stnct volumes to the irrigators.

i n,,different occasions, observers and government agencies, including

CORA, have recomnended that a permanent Supervisorys Council be established A‘ i';:

tov control water delivery along the Choap

: COuncil ha.s not been formed.

However, because of the continu g

: pora.ry, but complete, control of a special Water Distribution Comm:.ssion_

1967 was a dry year, and in 1968 the Choapa Valley received almost no rain.

'I'he drot.ght was widespread and probably the worst in Chile s history. Under

the enmergency 'powers given the President by the,Agrarian Reform Law, h_evde_-),; 9
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the upper half of the country to be a "drought 'zone "78 As waa donc :

wins ther; river basins, a Water Distrlbution Commission was named in Septem—

Thos powers' were ivirtually absolute. All the water r:.ghts in the

:,f‘com _a.nd the Redistr:l.bution of Water Rights

' ';V:After becomng the owner of an estimated 90% of the water rights on
:‘the Choapa River. CORA, 11ke the Distrlhution Commsslon after it, 1gnored
jthe recorded nghts and dlstr:.buted water among 1ts farms on the basis of
\1rr1gated hectares. In 1965 a CORA engineer, Sr. Wilfred Bennison, calcu-
-;,‘,1ated the percentage of 1rr:|.gated land 1n the upper Choapa Valley served
)»by each cana1.82 The result:mg percentages of the river's: flow were to

S

;sbe kd:. lrted into the appropnate canals.83 However, the figures were: so ‘

exact, eli‘ g. .12% and .36%, that ‘the 1mperfect10ns of the canal system

f;lpz;e '"ted accurate del:wery of the 1nd1cated quotas, but the ﬁgure; did .

i‘serve,as a general guide. T

i But CORA could only . temporarily control water dellvery, not' 3 arma.nentlyf

‘fredlstnbute water: rights. 'I‘hose rights were attached to thevfarmsf CORA.

iwas to transfer to the gpesinoa under the Agrarian Reform Lakh
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ige.'nc;,r to assign the farms was especially acute_'i" ‘the ‘Choapa Valley‘ because ,‘i',

'I'he "settlement" wes to 'be an. :mstitut:.on where they could learn ma.nagement
a.nd techmca.l skills, the ve.lues of coopera.tive effort 1n ‘production and -
_marketing, e.nd the adva.nte.ges of l:l.v:.ng together in v:.lleges for better edu-

'cat:.onal, med:.ca.l, ut:.l:.ty and consumer serv:.ces.

‘_By the a.gricultural yea.r 1968-69, the a.llotted "settlement" penod was

‘_end:.ng, a.nd CORA wes to tra.nsfer la.nd t:.tles a.nd wa.ter rlghts to the coopera.-
ét:.ves 85 But as wve have seen, the 1nscr1bed water rights CORA hed acqu:.red
were confused, :.ncomplete, e.nd so 1rreleva.nt to actua.l a.nd prospect:.ve 1rr1-
.ga.tion needs that CORA ha.d ba.s:.cally :Lgnored them. Further, by . th:.s t1me ;
CORA had formulated new crOp plans for the ve.lley a.nd d:.d not wa.nt the new
cooperat:wes to get water rJ.ghts tha.t were 111-def1ned a.nd patently incon- ’

slstent w:.th the development plane. -

Now we aha.ll examne thosev pla.ns .e.nd the ma.nner in which CORA‘ extr:.- f




Vi CORA'S CALGULATION OF GAOAPA VALLRY RRYOASION TEEDS

“A Consumptlve Water Use and Irrlgation Needs
By the t1me CORA took action to annu

:lthe Choapa Valley, 1t had studled 1rrlgation problems, calculated the :f

;fwater needs of vsrious,crops, and formulated future crop plans.’ CORA
~engineers studled several reports on the valley 8 hydrology and 1rr13a-
itlon system completed before CORA acqulred the Hacienda Choapa.86 After
iwerds in 1965, Sr. Wllfred Bennlson, the CORA engineer mentioned pre-
fviously, presented a prellminary 1rrrgatlon report. This report is a key
fdocument for the purposes of the present study, slnce it contains the
ﬁflrst calculatlons that eventually served to fix the "standards of rational
-and beneficial use" later declared in the Choapa Valley. Bennison cal-
,culated the consumptlve use of water by various crops in the valley by
uslng the Blaney-Crlddle formula.87 »

In general terms, thls fbrmula quantifles the amount of evapotrans-
ipiratlon experlenced.by a partlcular crop 1n a g1ven area durlng a specific

{month or an entire grow1ng season. The formula is widely used in arid re-

fg n' 88 To estlmate consumptive water use, the’ Blaney-Criddle equatlon
¢1ncorporetes several local cllmstlc varlables. mean monthly temperatures,
'the percentages of annual daytime hours occurr1ng durlng the various months,

ﬂand th"annual growzng or irrigation season.k Th1s last factor is expressed

;f_‘

oy empirical coefficlent that depends upon the stage of growth at. whichﬂ

ﬁthe crop is harvested.a? Blaney and Crlddle established seasonal 'oeffi

ic1 ntﬂ. known as "K" values, or rates of consumptivevuse, for‘several rops,
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;on a monthly basis. For monthly'calculations' Blaney and Crlddle use a o

?varles monthly as 1t increases, reaches a peak, and decllnes.gl Of course,

fthe monthly temperature and dqyllghtghour flgures are used.

' After calculatlng seasonal or monthly consumptlve use by a glven plant,
?Blaney and Crlddle calculated how much water must be supplled by raanfall
;or 1rrlgation. Irrigatlon needs are the plant water needs that are not pro-
7v1ded by raanfall.92 Those irrigatlon needs are affected by appllcatlon %,
alosses, such as eveporat1on, deep percolatlon and surface run-off, whlch
.prevent all of the 1rr15ation water applled from belng ava:lable for use ”‘
be the plants.: Therefore Blaney and Crlddle make an adJustment for 1rriga-
;tlon efficlency, 1.e. "the percentage of 1rrigat10n water that is made avall-hf

;able for consumptlve use."93 Irrlgatlon efficiency depends on soil poro-:gfw

i"fs:.t;r, plant spacing‘iandilrrlgation methods 9“ For example, sprinkler;i'i

.rigation resulta 1n high effzclency, while floodlng produces the lowest 95

wReturnlng to Bennlson s calculatlons for the Choapa Valley, one ob-‘,:t
3serves how he appl1ed the Blaney—Crlddle formula. He asalgned ralnfall and

»temperature figure that compare well with others published in Ch:l.le,96 but

‘hls daylight hour flgures are sllghtxy different from those publlshed 1n

conjunction with the BlaneyeCriddle.formula;97,.


http:declines.91

-35 -

The""mador" problems:seem to be thet Br. Bennieon used a seasone.l "K"

,lvalue netead of a monthly "k" in ce.lculeting monthly irrigetion needs,

il".'a.nd he postulated very high 1rriga.tion efficiencies. . «Since Bennieon used
..:‘:sea.sona.l re.ther than monthly coefficiente, his seasona.l consumptive use |
ﬂ‘figuree may be va.lid, but his monthly figures will be inaccure.te. '.l'he rea.-
‘son for eueh inaccuracy ie thet "k," l:.ke the rete of pla.nt growth, varies
:every month.v‘ Theee ve.riations are importa.nt. for example. in the case of

_i‘:_f'K" va.lues ra.nge between .80 and- .90, while the "k" values vary

.35 to 1, 15 dur:.ng the -growing eeason.98 Though it mey be difficult
‘for Bennison, or a.ny weter expert, to assign monthly "k's," it should be
‘_noted that using a seasonal "K" of .80, as Bennison did, will result in er-
3 rors every month 1n wh:.ch the monthly "k" is not .80. This calculation dif-
eficulty demonstra.tes one of the technice.l problems of accurately fixing
| eta.ndards of rational and beneficia.'l. use," that is, "ma.ximum nthl.x volumes
’of water" (emphesis added).

The "etanda.rd" is. meant to limit water uee not only by granting volumes
tha.t differ from month to month, bub also by encouraging "efficient irriga-

{tion methods.".k 'I'he 1rrigation requ:.rements ca.lcula.ted by Benn:.son aesume

that th;_ ffimgatore w:Lll be very effn.cient. Bennison used farm efficiency

": res. bof 655 and 70%, while Blaney end Criddle found that in the Western
i‘United'Sta.tes efficienciee varied between hs% on porous soil to 65% on me-
"'dium loe.m soils.99 Unfortuna.tel.v, 1n Chile irrigetion methode a.re less ef-

:ﬁclent‘loo Thus, a.nother dilemma. appeere in celculatins "stendards"~ s

5should the hidleet efficienciee be used in fixing a "eta.nde.rd" in order

_.iencourege achievement of thoee efficiencies, or should more rea.lietic goe.le

fbe eet, which might induce more willing'ecceptence of e.nd more succeeeful
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ards " The entire description oftth

-'those.»temiciw by t,he. .Asr%riﬁne}*efm LW

The pla.n °°28 crop Patterns. o

Th'7same delegation of power is apparent when we see how‘ ORA’Aombinedy}

"Bennison s irrigation needs figures vith future cro";plans to arrive at the 3’

Evolume of water necessary to 1rr1gate the average.hectare in the Choapa Val-"
"ley' Bennison s figures simply showed the consumptive use of water by one .
Lhectare of land planted to 8 particular crop.- To ascertain the valley s
{total irrigation needs, and those of an. average hectare, 1t vas necessary
"to know how many hectares of which crops would be planted. Since CORA

fhad plans to change the valley 's crop patterns, it fixed the irrigation
"needs of the average, future hectare, not one as it is presently cultivated
;and irrigated.p Since these 1rr1gation needs became the "gtandards" upon
3wh1ch Choapa Valley water rights are to be,based,’en inspection ofpthe cal-H
"culations is indicated.

: The Plan __ggpg_is CORA's blueprint for development of the Choapa Basinv

1101

;and represents a maJor regional planning effort.; Land ‘use proJections

;were'made on the basis of "family economic units," formulated according to
| n102

L economic, technical.:and socio—political-economic criteria

. ""The valley was sub-divided into a number of zones ‘and sectors on the

"basis of climate,.soil type, steepness, and availebility of 1rrigation "“:"""
fvater. The CCRA planners formulated five "family economic units" of differ;"
ent sizes and crop patterns and arranged them within the appropriate zones i;

and sectors.103 In this fashion, the planners calculated the percentage : of4;
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flandito3begdevoted:to"each”crop in each subdivision of. the valley. The per-:

Ccentage‘ ff:and ccupiedjby'each given crop was multiplied by each of that

}cr g monthly irrigatiov;needs figures., Then the resulting fractions of

:irrigation needs from each crop were added up for every month to obtain the

1total.month1y irrigation needs for an average hectare in. that section of thet

5va1“ey;4- Thus the average hectare's monthly irrigation needs are a =

fweighted average reflecting the irrigation needs of the individual crops in’

‘""‘tfprOportion to the percentage of the section 5 area they were to oc-

w_‘ the irrigation needs were generalized, the emphasis was placed~

fuion:'h "average hectare 8 needs not those of & particular farm. The prob-

:lem is that‘no farm is likely to be average, that is, to haye the same crop

T as;that of the entire section. Since these average hectare irriga-

ftion ,eeds have now been declared the "standards" that will quantify the
‘ water rights in the Choapa Valley, these average needs will govern vater
}?"e on'every farm there.. Some inequity is bound to result, but that in-

;equity must be balanced against administrative convenience, a highly impor-v

'tant3fa"or in the new centralized bureaucracy.

'The CORA;planners were clearly proposing remedial action, the full imp .

‘ their calculated average irrigation needs would drastically re-

'":"]water use}, The largest volume any of these "standards" would prov1de

l."proximately +13. liters per second per hectare."'o5 But local irriga-;“j"

'and water managers now estimate that they use betveen 2 and 3 literslﬂéf
kduring "eak irrigation periods. In terms or annual use in cubic meters ff*f

'ectare, a 1963 study estimated that Choapa Valley irrigators used vvff
106

. ‘;

;21 hOO m3/hectare. The "standards" will grant only 13,200, 12.950, or .

:l 800 m3/hectare to the three sections of the valley.l°7 Though these ﬁjﬁi;
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restncted figures compare well with other ideal volumes suggusted in other

f’i?éﬁorts.loa complefe "rationalization" would hb.ve“f,'ﬁ major mp'_ac;e onwa. ro

use.



.': ‘THE DECLARATIONS OF AN "AREA OF RATIONALIZATION": AND'"STANDARDS OF '\

'RATIONAL AND BENEFICIAL USE" .

‘: A. CORA's Land 'I'ransfer Problem '
While CORA was formulating the Plan oapa, proJecting land use patterns,

.j"and caleulating irrigation water requirements, the time to apply the Plan was

..-.8 noted before, the settlement" period was ending, and CORA
had to la.ssign land to the new cooperatives.%og The pressure on CORA to |
;:"make';these transfers was strong, CORA had to demonstrate to its critics, i..s
V.Vsupporters, and the gpes:.nos that it would redistribute 1and as promised.
;ivery of land title. But CORA was aware that efficient water management was
"esse"'tial to productive cultivation and to the long-range success of the :
:5agrar:.an reform progrem.t As ment:.oned earlier. the inscribed water rights
'-that CORA held. and that would yass to the gpesino cooperatives were not }
"coordinated with either present or future crop plans. . If those water rights

'were_ allowed to pass to the new cooperatives, the result would probablyfl‘ ;‘ ave

' continued haggling and disappointing product:.on.. CORA's problem was to

CORA‘ had been concerned wn.th water »»rights from the beginning of its

tenur;} :m the Choapa Valley, and by 1967 CORA actively sought to solve the

water ights transfer problem. In ‘July; '1968 'a CORA 1awyer: submtted a memo-.

»r ,dum stating that transferring the existing water rights would require an ;

arduous defim.tion of those confused’ nghts the approval of the transfer

"Instead, the 'eport:proposed, the old

rights should be nullified byt_,‘,declaring.,thv_; Choapa.,i;)‘ alley,van‘ "c.rea o}_; ratio
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a.lization 'I'hen new righte tha.t were def:.m.te a.nd eq,u:.table could 'be

‘_";granted to the future coopere.tives. The lawyer advocated decle.ring an "area." g
a.nd reformng water rights ‘before transferr:.ng them to the cooperatlves, ra-
_';‘?th" r than passmg on the old r:.ghte a.nd causing conflicts by later trymg to

"}fefofm them. : -

: *'I'he memorandum dJ.d pomt out, what it cons:.dered to be a dlsadva.ntege b S

f a.rguments offered in support or the propoeal were thet l) CORA held the great
'ma.Jority of 1nscribed water rights, eo the Irr:.gat:.on Admm.strat:l.on would

have to deal w:lth few interested parties, 2) CORA ha,d esteblished e.n irriga— -

'tion plan" 3) CORA 'was " con:

tructmg works to carry' out that pla.n, h) CORA

had the infomat:.on neceasaryf to fix "etandards of re.tionel and beneficial




The requests were fevorably received. On December h 1968 President

‘»‘j.Frei, through the Public Works Ministry, decreed an’ "e.rea. of ret:.onalizat:.onfj

. 2
the upper Choapa Va.lley.l,; : The decree ordered the nullification of a.ll

ﬂexisting wster r:.ghts in the "area," 'but a.llowed existxng water uses to con-ﬂ_."

;_tmu .until new rights were gra.nted.. The decree a.lso ordered the Irrigetionj: .

";:‘Administration to complete the techn:.cal stud.ies necessa.ry to fix "standards

6 .C al and beneficial us" g

As CORA. foresaw a.nd desired, the decree solved ‘ite land transfer problem
Twithou Vaffecting a.ctual we.ter delivery in the valley. The obstacle to lsnd

".transfer was" removed, since no water rights rema.ined to be transferred with

j,thei lan .. , The decree rsised no complemts e.mong water users. Few, if any,
}1rriga.tors, 1ncluding the gpesinos who were to be the final beneficlaries

'of the new wa.ter rights, knew of CORA's plans or had participated in making

!them.;; More ‘i“:mportantly, the decree had no effect on water allocation in the

'.,valley ’CORA‘hs.dlong 1gnored the now defunct water rights, a.nd as the de-
4 a j;the existing water use pattern was to continue until new wa.ter
lrights ‘weregranted. , But the decree could not have affected water delivery

a.nyway for‘the practical reason that the drought was in full force a.nd the

;river as xcompletely controlled ’oy the spec:.al Water Distr:.but:.on Commiss:.on.

f'stendards“ were 'fa.xed and new wa.ter 'rights were gra.nted, there coul

Ther were none. .




Ses ‘A‘Declarins "Stendards of Rational and Benefv'icial"Us'e'f'ﬂ"' e

Arter the declaration of an "area," preparation began for the de;
4;'f'claration of "standards" in the Choapa Valley. Accord:.ng to both Article
;11'1105 of the Agrarian Reform Law -and the "area" decree, the technical stud—
’jfies prerequzsite to fix:.ng "standards" vere to 'be made by the General Waterv:;‘.E
‘};Administration, in whose stead the Irr:.gation Admnistration was ecting._.g;_;j-:_,gv
'.:;But since CORA had. accumulated extensive experience 1n the valley, had pre-};,ﬂ
«"fpa.red the Plan Choa a, and was the valley 8 water manager, CORA became .‘
;responsible for recomending the "standards."_ SR 4' | ._ .
A. CORA simpl'r extracted the calculat:.ons of future :erigation water needs
V}Ipresented in the Plan _gg_.p_a_. and reconnnended them to the Irrigation Adminis-
,Aﬂ’tration for declaration as the officialV "standards of rationa.l and benefi-

-"'cial use’._r Because CORA's figures vere roughly parallel to the Adminis-

:.'studiea and because of com:.ty between government agencies, it
113 '

";f‘from"' affected :.rrigators. E No such complaints were received, probably be-'

cause the published “standards" ‘were very difficult to understand without a»
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fLVII. APPLYING THE "STANDARDS OF RATIONAL AND BENEFICIAL USE"
Possible Obstacles

Zlumes ca.lled for by the "sta.ndards" indicates

The restricted water
-v_that the need for mproved 1rr:|.gation may be gree.t but the difficulty of

f}actually achieving it mey be greater still. The problem of actua.lly apply-

‘in'g‘x """e ; 'standarde of rat:l.onal and- beneficial use" in the Choa.pa Valley is

a, case in point that maar he‘p future 1egislators who may not be awa.re either

vf the problems of calculating the "standards" or of applying them.v 'I’hough
;CORA thought tha.t calculating the "standards" would be troublesome, actually
'implementing them will be the more onerous task.

Of course, application of the "standards" will be deleyed until new wa~
',ter rights are granted. ‘ CORA has shown no desire to have the General Water
'Admnistration grant those rights. Since the drought continues and all wa-
lter rights in the va.lley have been superceded by the orders oy’ the Water Dis-
tribution Commission, there is no point in granting new rights and causing

;discontent until those rights ce.n have legal and practical effect. Thus, the

application obstacles are appearing, but _have not yet been f‘ully confronted.

deliver water .according to the "standa.rds," it must overcome at least three
types of obetacles._ physical institutional, and soc:.o-administrative. In;
the Choapa Valley, the physical problem is that the existing irrigation *
‘works cannot deliver water to the farms w:.th the accuracy demanded by the :
"standards " The institutional difficulty is that - water use calculationa - ’
and policies must be coordinated within CORA and between CORA, the coopera-, , |

tiV@B, and the" "eneral Water Administration. The socio-administrative taskf,‘,f’-

m«irrigator resentment toward central administrative "on

d to onvince“‘ the_irrigators 0 nuge more“ fficie



lesical Realities

The unsatisfactoryicondition of the present irrigation works has

been discussed earlier.e The primitive canals and headgates, the lack of
"measuring flumes, the large number of crude take-outs, the various domes-y 4
:tic rights to be satisfied, phreatophytes, and seepage losses make accurate ;
,water delivery nearly impossible under present circumstances. Further, _Np:%
:since the "standards" state the volume of water to be received at the farm, :
"the amount of delivery 1osses in the canal must be foreseen, a most diffi- .
;cult calculation which varies with the volume of water put into a canal._.‘

;Even 1f such loases could'be calculated the present diversion and regula— '

tion works could not be depended upon to deliver the indicated flow 1nto

;the canal., Cons”quently, the physical obstacles to presently implementing
?the "standards" are most serious.

But CORA is installing more accurate irrigation works and constructing

?"’ght reservoxrs. According to the Plan oapa there are also plans to imp

;prove the canals. The night reservoirs will at least be able to measure theA

fwater that lS stored and released to a particular cooperative. The new ca—f

fnal headgates will also help to apply the "standards." These works are pre-,

‘that water flow is uniform ‘
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.ff,no ”'o' ’ nf, ,trictly applied either to calculate the size of the irrigation

;'~'.jworks CORA is bu:n.ld:.ng or to compute the 1rrigation needs of the crops pro—

~po”_" d i 5 CORA's early cultivation plans in Choapa.- o

hbut he consmnpt:.ve use ﬁgures had been computed. Both the consumptive

;;%La._. The authors of the irrigation study noted that none of the
.suggested 1rrigation needs would give any irrigator as much as one liter
per second per hectare, but they po:mted out that the capacities of the

'.}‘planned irrigat:.on works had been calculated on the basis of one liter per

’.;»second per hecta.re 1n order to leave a "safety nua.rg:a.n."ll6 Whether such a

J.B necessary or econom.cal or whether the one liter figure is sim-

ply customary and conven:.ent in such calculations is not clear. But it

does 'eem 1ogical to select a maximum figure that would not have to be ad-
",Justed upward by 1ater needs; 1t 1s most difficult and expensive to change
+he capacity of 1rrigation works after construction. The fact remains, how-
ever, tha.t CORA did not apply the "standards" when it planned the permanent
1rrigat:|.on works nowv under construction in the Choapa Valley.

The irrigation vorks planners et 1east noted the suggested irrigation
,‘needs. g 'I'he planners of the valley 8 annual cultivation schedules have not
»always done so. : While there 18 reas’on for not us:.ng a potentially vs.riable :

'irrigation rate when planning permanent structures, no similar reason existst_r

. for not applying that rate to temporary, easily amenda.'ble cultivation pl ‘s.
<But the 1rr:.gation requirements calculated for C'ORA's 1969-1970 cultivation

,plans ‘for the Choapa Valley cooperatives and "settlements"

not coordi- :jfj;

f.nal_ed‘with the official "standards." '.I'he cultivation ind.icates how much
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;.{water will be needed by each farm if the proposed" rops: are’

\ : HW" ;
e ever, the CORA employee who' calculated these 1rrigation needs“:stated that s
;’.;he made his own. calculations a.nd disclaimed any relatio between his: figures
:and the "standards Another crop planner said that the l’lan __g_a_,pg figures :
were "too ‘technical" and could not be applied to the present crop plans. It
»."appears thst CORA has not made a successful effprt to implement the stand-
ds" in the Choapa Valley. i i e ' ’, o

‘ These problems of 1ntra-agency coordination are probably easier to re-‘ j'
'l’solve than lack of communication between t'wo or more agenc:.es. Inter-agenoy
,‘"issues have not appeared yet s:.nce CORA was given full reaponsibil:.ty a.nd

- complete liberty 1n computing the "sta.nda.rds" in the Choapa Valley.' In othera
‘}:‘:'cases, where CORA's interests are not as overwhelming, conflicts could re-

: '_;sult between CORA's agrar:.a.n reform policy and the water polioy of a.nother )
\‘:fagency, such as the General Water Admnistration. ; Tf a "standard" were |
',,declared in conJunction with the construction of a water reclamation proJect,
;:jfor example, differences of opinion could arise concerning the amount of the
;l;‘;:"standard" or the granting of water rights for 1ess than its volumes. Since
Yf'{"iLCORA has not yet requested that defim.te rights be granted in the Choapa

ipi}'EValley, the General Water Administration has not acted, but prestmably the

f":.tw v'agencies Wlll agree that the rights will be for the: amount of the "sta.nd-
' The variety of government agencies deal:.ng with water has concerned ob-
:1-"~;servers. For that reason. the General Water Admnistration was prov:.ded for ,

vff)in the law. Other interest has been expressed :|.n coordinating the work of

‘*\j;the various agenciea dealing with water, and ;._i, ‘clearlyi delineating the
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iof the "standards of rational and beneficial use" as a water use planning

;tool.(

4D‘ Socio-Administrative Barriere

The third type of possible obstacle to full implementation of the Choapa
:Valley "standards" is administrative and social thet is, how to fit the ad-
.ministrative rules to the particular farmer. Regardless of the form in
_which the water rights are granted, and assuming that water could actually
be delivered in the amounts specified. the problem of satisfying the irri-
Fgators will still remain. Several possihle complaints sbout the "standards"
fcould come from the 1rrigators after they finally receive water rights. It
should.be noted, though, that individual irrigators in the Choapa Valley
\will“not receive the rights; they will be granted to each cooperative, where
{an irrigation committee will then distribute water among the members of the
cooperative.; Though the cooperative cannot reJect the water rights granted

5todit. the 1rrigators might make two plausible complaints. first, that the

quantity of water granted to thenm is inequitable or does not fit their needs;

!and second, that the system 1s controlled by the central government.

e 'The first complaint, about water quantity, will no doubt be raised

The difference between present volumes- of veter use and the vol-

umes contemplated by the "standards" is atriking.‘ The government has al-

_decided on th"m, so pleas of too little: water will likely be ignored.

But the_"rrigators might also complain that the "standard" is unJust as ap-

fplied to them since it waa designed to. irrigate a future, average hectare~.*”

‘planted according to prospective crop patterns and irrigated with the mostiﬂqg

efficient techniques rather than to 1rrigate their present hectares. They-

'may well argue that their present situation is neither average nor develope"
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;'-'Some drafters seemed to believe that the "standard" would be individualized
'_;on the basis of a farm's crops, but Article 106 provides that regional crops,
_ecology, and climate are to be considered in calculating the "standerds,"
":and thus implies a general or average "standard" to be applied to all irri-'; :
8ators, regardless of their 1ndividual crops. Furthermore, ag. mentioned

earl:.er, administrat:.ve convenience is also important where the central gov-ji‘;f

ernment must distribute and redistnbute so many water rights. Sincej_cro

j;’patterns mey change annually, it would be very difficult to tailor water S

. rights to such var:.able irrigation vater needs.

A second kind of complaint, that against central government ontrol

j"-:Ln general, might be closely related to the 1ack of individual’ treatment

ri{".just discussed. No doubt the restricted volumes or water allowed by the

"‘;,"standards" will cause so, »‘indictment of the central planners. ’I‘he 1oca1

"1rrigator may resent govcrnment of'ficials reducing h:.s water rights on the '

'f'basis of what to him :|.s an obscure, theoretical test.( The magnitude of
any such resentment would be difficult to determne, and such a determina-

*{'tion :|.s clearly beyond the scope of 'this study However, the recent expe- -

rience of havmg the central fgovernment' appoint a Water Distribut:.on Commis-

Zgi’s:.on to control the rive \during the drought may be 1nstruct:.ve in predict- L

in ' ow'k Choapa Valley irrigators will react to outside control of water R

J‘irights. But it should be noted that the Commission was not exactly outsideyf :

’Lintervention, many local water experts participated.ll.",a.

There have be ’n,
?{f\some comple.ints that the Commssion delayed too long in making decision
_’{since two of the three members aid not live in the valley, but the Commis

5{i,sion 8 admin:.stration has been generally well received ' This gene

F;“".tion'indicates that some sort of' administrativ, systen’ could 'be Bpplled;

‘i%_wateri_}delivery in the 'Choapa;Valley,.‘
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dFurther,fexperience gained‘by?t e ommisaion‘and;the;irrigators may

way for full»implementation ofvthe "standarda" and the establish- ;i
ff_ nt:.o; more permanent water delivery organizations.‘ According to CORA'

M.l_:jl,suchﬁorganizationa would include Supervisory Councils and Canal Users'
;?Associations.;a? Participation by the irrigatora in aettling their own dis-

ﬁép ies;and managing their own water delivery would probably provide a sense
fiof participation and an actual power baae for influencing central govern-
ffment water policy. Though there is a growing interest among the irrigators
\in forming a Supervisory Council, no formal steps have been taken toward

Z?establishment of this organization. But there have been plans made for an

' 1rrigation cooperative" of delegates from the irrigation committees in

Finally, as a social,matter, the ggpesinos might not adopt the new

’“_techniques that must be employed if water is delivered strictly

.‘accordintho the "standards " That reluctance might mean true obstruction '

4

_iof the application of the "atandards." rather than mere resentment. Once
';again, this study is not sooiological and cannot offer definite conclusions.,
?However, ”ggpesino attitudes toward past attempts to introduce new irrigap
Etion or’ aéricultural methods may indicate how the irrigators will react in
i~the future.k As mentioned earlier,v ow—intensity farming characterized the ,
;ﬁhistony of tho Choapa Valley, 8o the ggpesinos have not used highly tech- ,'

inicalﬁ'arming methods or advanced marketing procedures. Aa a result CORA'

ffsuggestions for. community paatures for cattle and oooperative marketing of

lffarm:producta have not been well accepted.120 But the farmers from one new"¥b




coopers.tive went to an experimental farm to. lea.rn new irrigation metho" o

‘”s_o progress is being made. Nevertheless, the ¢ g_ggesinos will: probs.bly con—

i'_tinne to be somewhat independent and resistant tc change. A period of suc-,_ o
1"“c‘ess'ﬁx‘1 demonstration of the new, more efiective irrigation techniquesv will':'j‘, :

-.‘be necessary to convince the campesinos that such techniques are prof:lte,‘ole'’f':'vf‘i

'_,l_a,nds‘.thst the:.r use is essential to deriving the optimum benefit from the 'b

sms.ll volume of water allowed by the "stende.rds A

B f_f:f:In view of the physica.l, instibutional. s.dministrative e.nd social diffi- |
f_culties impeding full implementation of the "standa.rds," me.ny persons fs.mil- ‘
fis.r with water rigxts end delivery 1n the Choape. Va.lley e.gree tha.t the "sta.nd-
4 ards of re,tiona.l and beneﬁcial use are. for the moment s.t 1east little
"more than theory. Such observers commonly assert thet it w:.ll take ten yesrs
to spply the "standards" in the menner envisioned by the drsfters of the
'Agrarien Reform Law. One is likely to sgree with tha.t prediction after see-
1ng the rough Justicer of present water delivery in the va.lley a twig stuck
::into the cans.l ba.nk to indicate how much wa.ter the canal should ca.rry, or s.
iwater master arbitrating a dispute between two gpesino irrigators end de- :
imonstretins the width of proper cena.l flow by spreading his hands apart like

{s fishermen measuring the one tha.t got s.way._
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'l'he declarations | "f ‘;area of rat:.onalization" and standards of raf-

,‘v.‘tional: and 'oenefic al use‘ hav«. had at least one tangible. present result. :_ -

-l','land has bee’jtransferred to gmesino cooperatives. Ironically, this re-

'*"“:sult seems"' vo have little to do with water rights redistribution in the val- A
l‘:il’ey As discussed earlier. the declarations' effects on water rights and
;l_%‘jwate 3 delivery' will not appear until the drought ends and the physical insti-
;_ﬁtutional, administrative, and social obstacles are overcome. ' Full implemen-

: 'tation of the "standards" remains, therefore, for the future. The delay in
'v_implementation and the degree to which it can be accomplished are unknown.
.i'I'he Choapa Valley has changed slowly in the past, and thcugh recent events
have accelerated that change, ‘one would be foolish to expect immediate ad-

vancement in water management.

Nevertheless, optimstic speculations about the future of water use

‘Aplanning and distr:.bution in the Chos.pa Va.lley and in Chile as a whole are

i order. , 'l‘he declarat:.ons of an "area" and "sta.ndards" in the valley msy

Ivery well have the salutary effects envisioned by the Agrarian Reform Law :

idrafters who added these concepts and tools to Chilean water law. The de-‘f‘".

5clarations might have exactly the effects intended 'by the drafters, namely

‘.a distribu*ion of water more in accord with irrigation needs than past dis-

ftribution" had been._, It seems clear that the application of "standards" o

;through new water rights would in some sense honor OORA's past practice of

s

Hdelivering water in relation to irrigated land area.' 'I'hough the "standard"

irepresents the addition of mamr other factors besides hectarage. ,that fac»

:tor is now clearly a valid criteria for water rights distributio' and 'water

delivery. i
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‘1t is particularly dangerous to speculate about the effect that water
;E;allocation according to the new "standards" might have on agricultural pro-'ri
:.duction in the Choapa Valley. Such production is influenced by so meny
.'variables that water reform cannot be isolated end evaluated aeparatelva"u

,But the commonly accepted generalization holds that if irrigation vater ia i

';allocated according to practical neede, agrioultural production vill in-«

There is reason to hope for that result in the Choapa Valley.;¢“

o

ifcrease.

\ng that reeult ia forthcoming, the. etated obJectivea of the Agrarian

;’Rerorm Law vill have been furthered. ~Land has already been distributed

1yto“ ggpgaino:families, and if the intereet in irrigation reform continues,.fi
f;the other two goala may be partially reached' agricultural production may E
{iincrease, and the campesinos may exercise more control over their own afh
hffairs, as vell as.over those of the nation. Agricultural production could
iaincrease through allocating water carefully in accord with true requirementa.
r;Further, through the estahlishment of an excellent training and demonstra~
fition program, and the creation of vater usera' organizaticns the ggpesi-
;{nos could learn the modern irrigation methods necessary to apply the‘“stand-'
| arda" and to achieve more intensive, productive cultivation.- By participat;>
-iing in auch training and orgenization, the ¢ gmpeeinoe could learn not only A

5'to improve their production and achieve more economic independence. but

'falao how to organize themselves to influence the irrigation policiee oft;he'ﬁ

fcentral government, In these ways, the objectives of the agrarian reform,_?f
proponents will have been at least partially achieved. -

The Choapa Valley "area" and "atandards" might also help accomplish
x another major goal of the draftere improving water ule planning.» The

~experience gained in this valley msy advance other river basxn plane bylr



byz“.but ill ‘el' better e.ble to accomode.te md:.v;dua.l farmers. 'I'he engmeers,

and‘ "eta.nda.rds" 1ncluded in the Agrar:.an Reform Law m order to con- 1

tro water nghts asslgnment centra.lly and to apply modern pla.nn:mg tech- ’

tha 'asslgnment., Now~ they have the opportumty and responsib:.l-v-"‘

:|.t to use thoee; concepts and technlques to satisfy natlone.l and lo' a.l‘ needs.

_.'The Ch ape.'Valley case should at least yield the benefits of expenence.

In_‘_ review:mg the dra.ftmg of the Agra.rian Reform La.w wa.ter a.rt:xcles

IV oted ;tha.t 'thc ‘technlcal-professmnals had successfully 'exerc:.sed

‘x'jzf'grea.t eal of nfluence over the law, that 19, they prov:l.ded themselve';,ior

eoretical victory.i The na.ture of we.ter r:.ghts “w'

k",i"the Agrar:.a.n Reform Lew ma.nivfested power 'shif‘ts w:.thm; the government an


http:standards'.in

bai%ﬁihfﬁhhﬁéOéiéfy'itSéif'~ It aPpears that the drafters represented a’n*;'“J

iclass of highly educated technocrats with an active 1nterest in uuing theirﬁ

Fgovernment, or. political, p031tions to change the nation R aocial, political,

;and economic etructure.‘

As laudible es +he goals of a "scientific" refbrm may be, 1egislators“f7

7and.water iawyers should.be aware that in car:ying out such a reform}mnch

‘powerris delegated to the techniciana. Since many lawyers and 133191&tor8,f?

5do not know how irrigation requirements are calculated, they have the mia- ?ﬂ

;taken belief that such calculations are exact and etrictly obJective;J7‘r"”:'
ﬁstudy's analyeis of the Choapa Vallev "standards" should help diapel that

'misconception’and point out p0591b1e hazards in delegating almost complete

fanthority to a central planning body.-'Theglegislators should realize that ,7

fsimply putting technical profeesionals in'charge of water rights redistri-({'

ibf 1on ill not change 1rrigation patterns the cla881c problems of- fitting R
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S rar1e (hereafter referred to as the Agrarlan Reform
;Lew) No.; 0 published in the Diario Oficial (the offlcial legal news-
kpaper in Chile) No. 26.80k4 on July 23 19 7.

e 2Conute Interamericano de Deserrollo Agrfcole (CIDA), Chile: Tenencia
de la Tierra y cesarrollo socio-econdmico del sector ricole zSantiago: o
1966). This report on land tenure and agricultural economies in Chile served
as & major source of information for the drafting and justification of the
1967 Agrarian Reform Law. :

'3The articles of the Agrarian Reform Law dealing with water, and prior
water law still in effect, have been combined and promulgated in the 1969
Cédigo de Aguas (hereafter referred to as the 1969 Water Code). The 1969.
Water Code was published in the Diario Oficial No. 27.292 on March 12, 1969.
In the text of this article citations will be to the articles of the Agra-
rian Reform Law, Citations to the 1969 Water Code will be given in foot-
notes.

l".I.‘he agricultural year" (eﬁo agricola) is defined in Article l-m of
the Agrarian Reform Law as "the year beginning May 1 and ending April 30
‘of the following yeer..."

5Seles contract between CORA and the National Health Service (Serviclo
Nacional de Salud, SNS) on February 15, 1964. CORA was created in 1963 by
Ley No. 15.020, and Reglamento D.F.L. No. 11, 1963. CORA was originally
established to ca. ry out the Agrarlen Reform Law of 1962, passed under the
administration of President Jorge Alessandri. Now CORA is charged with ad-
ministering the 1967 Agrarlan Reform Law. 4 :

Scora 1nter-off:|.ce memo, July T, 1968.

7CORA 1nter—off1ce memo, July 30, 3965.
8A detelled rev1ew of the Jpan1sh water lew and its influence on Chi-‘J

'lean water law up to the 1951 Chilean Water Code can be found in Deniel =
L. Stewart, "Aspects of Chilean Water Law in Action: A Case Study," Ph. D, . -
thesis, University of Wisconsin, 1967. This thesis. w1ll soon. be publlshed L

in Chlle by the Ed1torial Juridlca de Chile.

91855 Civil Code, Article 595. ThlB Code was epproved by the Presi— ,1"
'dent of the Repuolic on December lh 1855, but did not take - effect unt1l
Janua.ry 1, 1857.

" "National property for public use" ig’ publlc property owned by the X
State, meanlng all the citizens of the country. However, the national. gov-~*
1ernment may plece certaln edm1n1strat1ve reetrlctions on public use of‘t at




property. The government, as the ruling body of the State, does not own
the property. Government, rather than State, property is known as bienes
fiscales, or government property. The government may treat government pro-
perty as its own privste property. Private property owned by individual
citizens is known as bienes particulares. For a complete description of
the meaning of "national property for public use," see Jorge Reyes Riveros,

Naturaleza Juridica del Permiso y de la Concesidén Sobre Bienes Nacionales
de Uso Pfiblico ZSantiago: Editorial Juridica de Chile, 19605.
Pedro Lira Urquieta and Lorenzo de la Maza, Reglmen Legal de las Aguas

en Chile (Santiago: Editorisl Nascimento, 1940) is a standard work on Chi-
lean weter law under the 1855 Civil Code as amended.

1006d1gp de Aguas (hereafter referred to as the 1951 Water Codé)iLgx*;
No. 9.909 published in the Diario Oficial No. 21, 960 on May 28, 1951; '

. Ana Hederra Donoso (ed.), Comentarios al C6digo de Aguas (Santlago.z'
Editorial Jurfdica de Chile, 1960) provides a complete description and
fanalysis of the 1951 Water Code and summarizes prior Chilean wate: law,

. Michael T. Lyon, "Modifications in the Water Law of Chile contained
in. the New Agrarian Reform Law" Land and Water Law Review U3l (September
1968) contains a summary of the 1951 Water Code and examlnes the water law
amendments made by the 1967 Agrarian Reforwu Law.

:111951'Wa.ter Code, Article 9.

1211:1:1., Art:.cles 10 and 1.
5_13;3;1;1_., Articles 9 and 12.

lthid., Articles 12 and 23. Though the "right of advantageous use"
was to be granted by the President, in practice an administrative agency,
‘the Irrigation Administration (D1recc16n de Riego) in the Ministry of
Public Works actually handled all water rights matters. Though the 1951
Water Code gave such administrative authority to the General Water Ad-
ministration (Direccién General de Aguas), Article 7 of the Ley Aproba-
toria, Ley No. 9.909, attached to the Code, vested the duties and respon-
sibilities of the Ceneral Water Administration in the Irrigation Depart-
ment (Departemento de Riego). The Department's neme was changed to Direc-
cién de Riego in 1953 by Article 23 of D. F. L. No. 150. The Irrigation
Administration continued to administer Chilean water law by virtue of ‘
Decreto Supremo No. 620 signed on Aogust 4, 1967 and published in the
Diario Ofic’al on August 26, 1967. .The General Water Administration was
formally established by Decreto No. 626 of the Ministry of Public Works
signed on July 3, 1969 and published in the Diario Oficial on November 12,
1969. The statutory powers of the Administration were grantel to it by
Public Works Decreto No. 1.115 dated November 14, 1969 and published in
the Diario Oficial on January 6, 1970.

151951 Water Code, Article 26.

161pid., Article 280.
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;f;7Intérview with Irrigation Administration official. See footnote 1k, .

‘uu“_ﬁlaMensa e del Ejecutivoe al Congreso Pro oniendo la Aprobacidn del ProQ"_'
Yecto de Ley de Reforma Agraria (hereafter referred to as the Mensaje), =
published in Ley de Reforma Agreria (Santiago: Editorial Nascimento, 1967),
_Pp.-12-13. : S

»

3-.v~l9The comittee members included Hugo Trivelli, Minister of Agricul-
ture; Rafael Moreno, Vice-President of CORA; Jacques Chonchol, Vice~Presi-
~dent of the Institute of Agrarian Development (INDAP); José Olivares;

Jorge Orchard; José Luis Pistono; Juen del Canto; Rodrigo Santa Cruz; Pro-
fesor José Luis Cen; Profesor Francisco Jumplido; Senators Patricio Aylwin,
Ignacio Palma and Tomés Reyes; and Congressmen Eduardo Cerde and Julio Silva
Solar, Pedro Moral Lopez and Solon Barraclough were key advisors to the
~committee. Antonio Garcia, Juan Tolosa, Eugenio Lobos, Miroslav Kovacic,
and Jorge Pefla acted as advisors in drafting the water law provisions,

See Terry L. McCoy, 'Agrarian Reform in Chile, 1962-1968: A Study of
Politics and the Development Process", Ph.D. thesis, University of Wiscon-
sin, 1969, for a description of the drafting of the Agrarian Reform Law,
‘and the political context in which it was' drafted and passed. :

R 2°Previous to the passage of the Agrarian Reform Law, Jacques Chonchol,
& highly” important figure in drafting and securing passage of the law, stated
that ‘an effective agrarian reform was not possible if the government had to
‘pay full commercial value for expropriated property. Jacques Chonchol,
‘"Razones Econdmicas, Sociales y Polfticas de ls Reforma Agraria," in Oscar
Delgado (ed.), Reformas Agraries en la América Latina (Mexico: Fondo de
Cultura Econémica, 1965), p. 121,

"~ 2lpor discussions of the economics of resource allocation see J.
‘Hirschleifer, J. DeHaven, and J. Millimezi, Water Supply: Economiecs, Tech-
nology, and Policy (Chicago: University of Chicago Press, 1969) anda S.
Smith and E. Castle (eds.), Economics and Public Policy in Water Resourcues
Development (Ames: Iowa State University Press, 1960).

22Article 10, Ho. 10 of the Political Constitution of the Republic of
Chile was amended by Ley No. 16.615 of January 20, 1967. The text of the
amended article can be found in Ley de Reforma Agraria cited earlier. A
complete explanation of the Constitutional amendment can be found in En-
rique Evans de la Cuadra, Estatuto Constitucional del Derecho de Propiedad
en Chile (Sentiago: Editorial Jurfdica de Chile, 1967), pp. 398 et seg.
The Constitutional amendment facilitated the entire Agrarian Reform Law by
allowing deferred payment for expropriation of property.

23For a detailed analysis of the 1967 Agrarian Reform Lew provision
dealing with water see Lyon, op. cit., and Exposicidn Met6dica y Coordi-
nada de la Ley de Reforma Agraria de Chile (Santiago: Editorial Juridica
de Chile, 19285 compiled by the Agrarian Law and Legislation Department
of the Agrarian Reform Training and Research Institute (ICIRA), a joint pro- -
Ject of the Food and Agriculture Organization (FAO) of the United Nations, _
and the Chilean government. . ‘ -

2“Agrarian Reform Law, Article 94; 1969 Water Code, Article 11.
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26pgrarian Reforn Lav, Arbicles 104; 1969 Vaber Cods, Articie 12,
2T1pid,
 2ngrarian Reforn Lav, Arbiclés 109 and 110} 1969 Waber Code) Articies
30 and 31.
Snga,
-1

agrarien Reforn Lav; Article 97; 1969 Wster Code, Article sb.

‘331069 Water Code, Articls 2.
13&1969‘Wdter Code, Article 26.

358ee'California Constitution, Article XIV, section 3. For discussion
of the use of "reasonable" and "beneficial" in California water law, see W.
Hutchins, The Celifornia Law of Water Rights (Sacramento, Caelifornia: U.S.
Department of Agriculture, 1956), pp. 135-37; and H. Rogers, A. Nichols,
‘Water for California (3an Francisco: Bancroft-Whitney, 1967), Vol. I,
pp. 236-239, 261-264. For a discussion of this aspect of water law through-

out the United States, see R, Clark (ed.), Waters and Weter Rights (Indicna-
polis: Allen Smith, 1967), Vol. I, pp. 67-69, 72-73, 83-93.

36Agrarian Refdrm Law, Articles 108, 110, and 111; 1969vWater Code,
Articles*29, 31, 32. See also footnote 20.

 ..,;‘371969 Water Code;sAfticle 35. . Article 121 of the Agrarian Reform Law

“(now Article 36 of the 1969 Weter Code) allows the President to modify the

Yareas of rationalization." C ' ' o
3@1969iw€ter Code, Artic1é 28.

t391969 Water Code, Article 332.

{yQSee footnote 14.

L iulL de Asociaciones de Canalistas‘Qﬁ:w
_SegzLira and De la Maza, op. cit., P, 1,9E? ;
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. H,; u2The provisions regarding Canal Associations are contained in the 1951
:Water Code, Articles 8l et seq. (now 1969 Water Code, Articles 88 et seq.)

‘The provisions concerning Water Communities can be found in that Tade, Arti-
~cles 146 et seq. (Now 1969 Water Code, Articles 152 et seg.) :

The water distributed by the Canal Associations is divided into acciones, or
shares. Often a small irrigator will have only a few shares or only a frac-
tion of one. Under Article 11T of the 1951 Water Code, votes were counted .
by shares; and a vote would be counted only if it represented one share or
if the fractions added up to make a whole share. Many small irrigators had
‘very little if any voting power. Artisle 122 (45) of the 1967 Agrarian Re-
form Law (now 1969 Water Code, Article 123) gives each irrigator one vote
per share as before, but then gives each irrigator s number of additionsal
votes obtained by dividing the number of shares by the number of water users.
Though this change may not help the very small irrigators, irrigators may
significently improve their minority position. In the example given below,
B and C could not have obtained a majority of votes without the consent of
two of the other irrigators under the 1951 Code. Now B snd C need the agree-
ment of only one other irrigator.

Water Users Shares 1951 Votes 1967 Votes
A 100 100 170 (100 plus T0)
B 20 20 90 ( 20 plus 70)
[ 30 30 100 ( 30 plus 70)
D 100 100 170 (100 plus 70)
E. 100 100 170 (100 plus T0)
5 350 350 700

350 +5 =170

,The provisions regarding Supervisory Councils are found in the 1951 Water
-Code, Articles 159 et seq. (now 1969 Water Code, Articles 165 et seq.)

Bince the Canal Associations and Water Communities take water from rivers,
‘those organizations can be and often are members of a Supervisory Council.

- l‘~3,<'.'01119'ert';a.tion with drafters and Irrigation Department Official.

. Mgrarian Reform Law, Articles 96 et seq. snd Title XIT; 1969 Water
Code,’First Book, Title II and Second Book, Title V.

‘Title XII, Chapter I of the Agrarian Reform Lew (1969 Water Code, Second
‘Book, Title VI) provides for the creation of & National Irrigation Enter-
prise (Empresa Nacional de Riego) that is to plan, construct and operate
irrigation and drainage works. ‘ : : ‘ : Lo

hSSee footnote 1k.

| hscorporacién de la Reforma AgrariaV(CORA), Plan Choapa (Santiago;"  h
'1968) p. 9. Bee also Corporacién dc Fomento de la Produccién (CORFO), = -
‘Geograffa Econbmice de Chile, Texto Refundido (Sentiago: 1967), pp. 119-151.
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| YTme area includes 8,000 square kilometers according to the Plan -
Choapa, page 13. But as Nathaniel Wollmen, op. cit., pp. 2, 32, points

‘out, statistics in Chile are not always consistent and dependable. For
slightly different calculations of the area draining into the Choapa River,
see Centro de Planeamiento, Facultad de Ciencias y Mateméticas, Universidad
de Chile, Estudio de la Dis Onlbllld&d de Recursos HidrAulicos en Chile
(Sentiago: 1965), pp. 18

48coRa, o op. eit., p. 13; CORFO, op. cit., pp. 167-68. See-aléd_Cenﬁrbfql
de Planeamiento, op. cit., p. 86. Once again the figures in different re-- -
ports differ. o C el

thORA, op. cit., p. 7, and Repﬁbllca de Chlle, D1recc16n de Estadfs-
ticas y Censos, Sintesis Estadfstica Junio-1969, p. 12. -

5OStewe.rt, op. cit. p. 60. See also Marfa Isabel Gonzélez Pomés, La

Encomienda Indfgena en en Chile durante el siglo XVII (Sentiago: Ediciones
Hlstorla, Universidad Catdlica de Chile, 19%65 and Domingo Amunétegui Solar,
Encomiendas de Indigenas en Chile, 2 vols. (Santiago: Imprenta Cervuntes,
1910).

51Amunétegui Solar, op- gcit., vol 2, TD. 95-99
'52Report by the Natlonal Health Service (SNS) in CORA flles.
'M ¥";53Transcr1pt of wlll 1n GORA flles.
 3?;€€5hReport by the National Health Serv1ce (SNS) in CORA flles.
'755Report by the National Health Service (SNS)Aln CORA Files.

. 56Ib1d. To demonstrate that the transfer was, indeed, to "substitute
one piova .3 work for another," the Bishop suggested that the legacy that Dofla
Matilée had left for the construction of a casa de elercicios, a retreat for
meditation, devotion, and prayer in Cuz Cuz (e v1llage close to Illapel) '
could be given for the benefit of the orphan's home since devotional services
could be held at the Hacienda Choapa or in private homes. He further sub-
mitted that the orphan's home represented a "daily, perpetual, and truly
charitable aid to the more than one hundred masses that the National Treasurer
says shall be devoted to Dofla Matilde Salamanca's soul by the priest or
prleats named by the governmenb.to give spiritual guidance in the Orphean's
Home.' :

>Trvia.
58The colonies of Santa Rosa and Chuchifii were established along the

Choapa River. For a description of the colonles formed in the Illapel Valley'.
see Stewart, op. cit., p. 2Uk et seq. '



‘contract in CORA files.

. 60M, Judith Astelarra,"Hacicnda cn¢dpa£',Ug*Aﬁg@f@éﬂfiﬁ;ﬁi;@j2giﬁ¢§i§;ﬂ”‘
Universided Catélica e Chile, 1968, p. 6. ~~ = -
61, o

See footnote 5.
6200RA, op. it p- 1.
té%zhii;'Pf 13!‘ -
§“@.3, pp. 102-103.

, 65Ibid;,ﬁ§} 117. 'The figure seems to. have first been published in P. -
Kleinman and J. Torres, Recursos de Agua del Valle de Choa'a-(Santiago:
Corporacidn de Fomento de la Produccién, 1963), p. 27.

66

Interview with Irrigation Department officials. '

6TcorA, op._cit., p. 1h5.
~ 6§The.éontract, in CORA files, allowing the Buzeta brothers to build
the Canal Buzeta, the longest canal in the valley, is dated December 27,

1869.

C o 69See 0. W. Israelsen and V. E. Hansen, Irrigation Principles ggg.Prac-
tices (New York: Wiley and Sons, 1962), pp. 75-76, 99-1k5. o ‘

,\ TOcoRra file report, "Anteproyecto de Regadfo del Curso Superior del
Rio Choapa," signed by W. Bennison, Ingeniero Civil, June 30, 1965 (here-
after cited as the Bennison report). See also Kleinman and Torres, op. cit.,

pp. 48-51, 121,

A\-71These rights are known as either "vital rights" (derechos de la vida)
or"drinking rights" (derechos de bebida). The volume of these rights is
roughly two liters per second. Traditionally, the volume was that passing
through a piquete, a triangular-shaped hole measuring one inch across the
bottom and two inches from the bottom to the apex.

72"Expgdiente}Hacienda Choapa" in CORA files.

.. For a description of the vater registry system, see Lyon, op. cit., e
“PP- h39&hl; It should be noted that the water registers are often incomplete.

73K1einﬁan and‘Torres, op. cit., p.'96.

I ThThe formation of the arbitration boards was probably done under the
‘provisions of a series of laws that granted powers to the President of the
‘Republic or to various local officials and judges to distribute water in time
of shortage. In general, these laws, Ley de Municipalidades (September 8,
1854), Ordenanza de Distribucién de Aguas (January 3, 1872) and the Cédigo

de Procedimiento Civil (August 28, 1902), dealt with disputes on rivers that .-
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‘Flowed through two or more political subdivisions. Briefly, those laws taken
‘together provided for submitting a natural watercourse to a turno in periods
of water shortage. According to Lira and De la Maza, op. cit., p. 165, the
proceedings could be initiated by "any interested party," who would go to the
judge sitting nearest the river in question for a decision that a water short-
age existed. If the judge so decided, the holders of water rights on the ri-
ver designated representatives who would meet to "fix the proportion uf water
carried by each canal, which proportion would serve as a basis for turno d:is-
tribution...". (ibid., p. 168 quoting the 1872 Ordenanza, Article 14). Once
this basis was fixed, the distribution was to be carried out end enforced by
an appointed juez de aguas, or water master.

‘See also Lyon, op. gig.,vpp. 438-39.

For a description of the operation of these provisions in the Illapel Valley,
3ee Stewart, op. cit., pp. 84-182; and in the Putaendo Valley south of the
Choapa, see R. Baraona, X. Aranda, and R. Santara, Valle de Putaendo, Estudio
de Estructura Agraria (Santiago: Instituto de Geografia, Universidad de Chile,
1961) pp. 88~103. : '

75

Kleinman and Torres, op. cit., pp. 40-h1, 119-120.

76In the Putaendo Valley, the division of water rights and of water has
long been based upon irrigated surface area; see Lagreze and Riobd, op. cit.,
pp. 138-39; Baraona, Aranda, and Santana, op. cit., pp. 73-103. Irrigated
1and arcea has also determined the volume of water each irrigator receives

in the Illapel Valley; see Stewart, op. cit., p. 162.-

"k1einman and Torres, op. cit., p. 8; CORA, gpklcit., p. 138; Bennison
report.. ‘. : v

‘ i78Decreto No. 613, Ministry of Public Works (July 31, 19€8). For the
"descriptions of water distribution during the drought on the Aconcague River,
Just couth of the Choapa River, see Rubens Medina A., "La Comisién de las
Aguas del Rio Aconcagua," Estudios e Informaciones Sobre Derecho y Legisla-
cidn de Reforma Agrarii, No. 1-1969 (Santisen: Instituto de Capacitacién e
Investigacidn en Reforma Agraris), p. T2; &nd Jeffrey L. Jucobs, "The Distri-
bution of Water in Chile Under Emergency Conditions: A Case Study of the
Aconcague River Valley During the Drought of 1968-1969" /unpublished7 (Val-
paraiso: University of Wisconsin Land Tenure Center/Chile and the Inter-
national Legal Center, 1969).

T9pecreto No. 245 D.G.A. Ministry of Public Works (September 9, l963)&fgf 

80rme declaration of a "drought zone" in the regioh was_extended;tdhjf f -
August 31, 1969 by Decreto No. 610 Ministry of Public Works, (July 1, 1969) -
and to M?y 31, 1970 by Decreto No. 802, Ministry of Public Work9;'(Augq5t SR

81Turnos between irrigators on a canal were divided into intervals as
short as 15 minutes. In some places, irrigation "by the whistle" (al pito) .
was used. The canal tender (celador) would blow his whistle to signal the
beginning of each turno so that the irrigator next in line would know that
his water was coming down the canal. a
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‘The Water Distribution Commission followed precedent in establishing the type
-of organizational structure it did to carry out detailed water distribution,
The Commission appointed a water master (Jjuez del rfo) ¥or each river or sec-
‘tion of river under its jurisdiction. Each water master had assistant water
‘masters (repartidores) under his supervision who were to see that the canal
intake and discharge headgates were opened and closed on schedule. Usually,
canal tenders, under the control of the assistant water masters, actually
operated the gates. ' '

Grievances about water distribution were channeled through the water masters
up to the Commission. Appeals from the Commission's decisions could be taken
to a national Coordinating Commission. o '

Violations of the Diétribution Commission's orders were punished by depriv-
~ing the offender of his water quota for a time, or by criminally prosecuting
him for stealing water or damaging irrigation works. ‘ :

82Bennison report.
”'fS?CORAvintér-office'memo;

3 ?:;18uAgrarian’Reform Law, Article 66. According to the way in which land
title is distributed, the cooperatives can be one of three tasic types: indi-
‘vidual, mixed, or communitarian. In the individual form, each family is as-
‘signed a specific parcel. But each femily also owns a share of the cooperative,
~which owns the roads and other common land, machinery, and storehouses. In the
‘mixed form of cooperative, each family has a small individual plot, as well as
a shure in common' farmland owned by the cooperative. The common farmland, most
likely orchards, vineyards, or pastures, is cultivated through community ef-
fort. 1In the purely communitarian form of cooperetive, all the land is owned
and cultivated in common. Each family is assigned a share in the cooperative,
which holds title to all the assets. In each of the three forms, the coop-
erative acts as a consumer and marketing cooperative.

Article 1(t), (u), and (v) define the different forms of the cooperatives.

Article 67 of the Agrarian Reform Law deals with assignment of land and the
forms.in which such assignment can be made. For a discussion of this article
-and. the others to which it refers, see ICIRA, Exposicion Metédica..., pp.
-89-92.: - o . '
:;"?ffasAgraxién Reform Law, Article 67.

SN 86These reports included a study of the Choapa's flow, canal seepage .
“losses and return flow from canals performed for a joint National Health Ser-
vice-CORA evaluation commission by Sr. Felipe Niguez, a civil engineer from .
Illapel. At almost the same time, the Production Development Corporation,
CORFG, ordered a study of the water resources of the Choapa and Illapel Val-
leys. That report was compiled by two civil engineers, P. Kleinmasn and J.
Torres, who submitted the report for publication in 1963, see Kleinman and
Torres, op. cit. They reviewed the hydrological data gathered since 1918 on
the river, and the existing agricultural patterns and water use in the river
basin. They also briefly discussed the land and water rights in effect at

the time of their study. The study offered a number of conclusions and sug-
gestions for future action: the construction of a water reclamation and stor-
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‘‘age project, studies of ways to more efficiently use available water by more
. gtringently restricting application of irrigation water, and the establish-: N
ment of a permanent Supervisory Council on the Choapa River, ibid., pp. 6 et

8eg., T5 et seq.

87See Harry F. Blaney and Wayne D. Criddle, Determining Consumptive Use
and Irrigation Water Requirements, United States Department of Agriculture

Technical Bulletin No. 1275 (1962). A summary and explanation of the for-
muly may be found in Natural Resources Journal 29 (May 196L).

88

Israelsen and Hansen, op. cit., p. 253.

89‘1‘he rete at which a plant uses water increases as the plant grows and
reaches the flowering stage, and the water use rate declines as life activity
in the plant declines. Therefore, if a plant is harvested soon after rlower-
inz, as is alfalfa, its life-time average water use rate is high, whereas if
harvest occurs after the plant has gone to seed, as with wheat or dry beans,
the plant's average use of water over the growing season is lower, see Israel-
sen and Hensen, op. eit., p. 253.

90The seasonal consumptive use¢ rate is calculated as follows. The mean
monthly temperatures for each month are multiplied by the appropriate monthly
percentages of yearly dsytime hours. The sum of these products is then mul-
tiplied by the seasonal empirical consumptive use coefficient to obtain the
seasonal consumptive use rate. Where

= Mean monthly temperature in degrees Fahrenheit
= Monthly percentage of daytime hours of the year

= Monthly consumptive use, inches /of watef7

= Seasonal (growing season) consumptive use (or evapotranspiration),

in inches

= Sum of the monthly consumptive-use factors for the grawingAseason
(sum of the products of mean monthly temperature and monthly per-

centage of daytime hours of the year). Or A

F:if=

TK = Empirical consumptive-use crop coefficient for growing season or*
' irrigation season, then .

100 s

U= KF |
 ?&5 ehown in Blaney and Criddle, op. cit., p. 17.

91Th19 plant growth-"k" curve roughly parallels the curve showing the
‘rate of evaporation of water over the same growing season from an open sur-
face, such as a pan. Studies have shown that when a plant with an expand-
ing root or vegetative system is growing at its pesk rate, the plant is
" using about the same amount of water as that evaporating from a pan, see
Israelsen and Hansen, op. cit., p. 257. Thus, plant growth and consumptive
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use are directly related to climatic conditionms. Blaney: and Criddle measured:
the monthly volume of water used by various plants and related those volumes
to the temperatures and daytime hours during that month to obtain "k's." ...
"k" then represents a mathematical constant or coefficient relating consump-
tive use to temperature and hours of daylight.. Mathematically expressed, the

formula is: - . Lo R S

ke 3
‘ f

.80-by knowing the monthly "k" for'a'given;p#dp,,théjﬁaan'hbnthi&fteﬁ§é§§£Q§§}h
.and -the percentage of yearly dsylight hourslthat;ocqur}in‘thatkmpnthggmpbthlyf
“consumptive use is thus .calculated: - o R R R

u=kf= x_°
: 100

‘a8 shown in ibid., p. 252.

tfﬁ?:iggﬁignéy and Criddle, op. cit., p. 25. Since not all rainfall is avail-
able for plant. use, for example because of surface run-off, rainfall figures
~hgveutp‘be‘discounted according to a table they provide on p. 13.

i;f?93Ibid.,ﬁp; 22, Taking the rainfall. and irrigation efficiencies into
[9Q¢ant,:the'formu1a for calculating total irrigation water requirements is:

Irrigation Needs = (U-R) Ef

U = B8easonal consumptive use

. . R = Bum of the monthly rainfall in inches during the growing season.

© Ef = Irrigation efficiency. See Harry F. Blaney, "Climate as an Index
-~ of Irrigation Needs" in Water, United States Department of Agri-

culture 1955 Yearbook of Agriculture, p. 3U1.

Irrigation efficiency can be of several. types. Farm efficiency considers
losses occurring between the farm headgate and the plants. Field efficiency
considers only losses in a particular field. Unless transmission losses
from the farm headgate to the field are nil, as in a pipeline, farm effi-
ciency is lower than field efficiency. For a listing of the varieties of
water losses and efficiencies see H. B. Roe, Meisture Requirements in Asri-
cwlture (New York: McGraw-Hill, 1950), pp. 161 et seq.

9”Blaney and Criddle, op. cit., pp. 22-25,
. 9mig, " S

- 96gee CORFO, Geograffa Econémica de Chile, Pfimbr‘Aﬁéndide (Sﬁntiﬁébi

In an interview in the Santiago office of CORA?Qn,Ju1y429; 1969;'SrQ'B§ﬁhth
‘son stated that his rainfall, temperatures,;and}percqntagea1¢f,dqylisht§§9p; o
were taken from "official fipivea " ST e A e
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'A rainfall chart accompanying the consumptive use calculation indicates that
- the rainfall measurements were made at Salamanca, approximately at the mid- "
‘point of the Choapa Valley. The rainfall amounts in centimeters, beginnlng
with May were: 3.6, 5.5, 7.1, 4.8, 1.6, 0. 6, 0.4, 0.2, 0.1, 0. 3, 0.9

and 1.9. The temperatures in Centigrade in the same order were: 1° 8 6
9.6°, 10°, 10.5°, 1ko, 16°, 18.8°, 19.1°, 17.8°, 16.3°, 15.1°.

9TThe Plan Choapa states that the Choapa Besin is located between 31°26'
and 31953' of latitude. According to Blaney and Criddle, o op. cit., p. 43,
the values for percentages of annual daylight hours occurring in the months '
beginning with January are: 9.76, 8.36, 8.64, 7.70, 7.39, 6.85, 7.20, 7. 73,;
8.08, 9.04, 9.31, and 9.87. Bennison used the following percentages. 9 8 B
92,83,80 7.2, 7.1, 7.3, 7.6, 8.L, 87,95,811(197. :

98The following chart shows the K values used by Bennison and" the K
‘value range suggested by Blaney and Criddle° op. clt., p. 19 ' :
Crop Blaney and Criddle ;Be@niggn;
Deciduous fruits
Evergreen fruits

Avocado
Grapefruit
Orange and lemon
Corn, beans and 1ent115
Corn
Beans
Wheat, barley ‘ ,
Pasture, alfalfa, tobacco and peppers e
Pasture grass : '
Alfalfa

Truck crops
Vineyard

70 _,
035

99Ibid., p. 23
_ 1°°Actual efficiencies seem to range between .25 and 50. For- a d19-,v7
fcussion of irrigation rates. and efficiencies, see Nathaniel Wollman, The
Water Resources of Chile (Baltimore: Johns- Hopk;ns Press, 1968), DD 5 et
seq., T8-79, 249 et seq.

10100Ra, op. cit., pp. 117-122,

102ppe formulation of the five types of "famlly economic units" was a
compllcated task. The economic criteria listed in the report were: number
of work-days necessary for cultivation of various crops, net income yielded,
debt retirement costs, investment costs, and housing costs. The technical
criteria were: rational use of naturasl resources, maximum use of existing
infrastructure (canals, roads, and buildings) cultivation customs, and tra-
ditional regional crops. The socio-political-economic criteria were: the
effects of having campesinos rather than the State or latifundistas own the
land (land tenure patternsi, and the effect of having different cooperatives .
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'ba..sed on’ 1nd1v1dual or: commun:.tar:l.an cultiva.tion of thf ;crops 4¢"land exploite-'

‘tion” syetem) See CORA, _p. c:.t., pp. :161}_;‘_170.

,ﬁThe Agra.r:.a.n Reform Law, speaking of le.nd d:.strl'bution, not le.nd use planning
.prov:uies in Article 1(h) that land, should be: distributed ‘Co meslno femil:tet
in & "fe.mily egricultural unit" defmed a.s- . % i

...the amount of land that, g:wen the qual:.ty of soil, loca.t:.on, y
topography, climate, cultivation possibilities ‘and other charac-
teristics, particularly the lazd's use capacity, being cult:wa.ted
personally by the producer, permits the family group to. 1:.ve a.nd

to prosper through rational, advantageous use. :

The Agre.ria.n Reform Law also provided a way to relate the: "fa.m:.ly egr:.cul- i
'.tural unit" to communitarian farming under the mixed or conunun:.tar:l.an coop-g
;ere.tives. The second paragraph of Article 1(h) provided: ’ i

. If the a.se:l.gnment of land is in the mixed form, the area of the
fe.mly agricultural unit shall be determined by teking into account
the additional jncome that may be earned as a result of receiving -
Jointly assigned property or of be:.ng a member of a cooperatlve to

which land is assigned. '

103coRA, op. eit., p. 117

‘L04mp14., pp. 117-22.

An hypothetlcal example may illustrate the Plan Choapa computations more
clearly. "Let it be assumed that according to p! prospective crop pattern plans,
'50% of one section is to be planted to elfalfa in December and that another
'30% of the section will be in corn, and that the remaining 20% will be vine-
yard. Let it further be assumed that during that month, one hectare of al-
falfe needs 2400 cubic meters of water, that one hectare of corn needs 2000
cubic meters, and that one hectare of vineyard needs 1500 cubic meters. The
Plan Choepa multiplied the December water needs of each crop by the percent-
age age of the section occupied by that crop. The resulting figures were then
added to obtain the per-hectare irrigation needs of the section. Mathema-
tically, the process was this: 50% of 2400 (1200) was added to 30% of 2000.
(600) and to 20% of 1500 (300) to arrive at a sum of 2100 cubic meters of
water per hectare. Those 2100 cubic meters were considered to be the per-
hectare irrigation requirement in the section in December. As noted earlier,
the 2100 cubic meter figure became the "standard" per hectare declared for
Decemnber.

l05The largest volume is 1900 cubic meters per acre in one month. That ,
volume approximately equa.ls 25. 8 cubic feet per second per hectare, or 10.hk.
efs’ per acre. Co :

106m«=1nman and 'J.’orres, o_p, clt., p 76

‘ ‘k-‘,"v 107The equive.lent volumee in.. cre-feet per a.cre per yeer are.
h 25, and 3.89. ‘
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' The Eastern Section, receivinug lLBSO cﬁblc meters per hectare per year, 1n-
cludes all the ferms upstream from and includlng Quelén. The Central Sec-
tion, receiving 13000 cubic meters per hectare per year contains the farms
upstream from Lim&huida to Quelén. The Weatern Section, receiving 12950 _
cubic meters per hectare per year, encompasses the farms downstream from the
Central Section to the Choespa and Illapel Rivers.

loaKleznman and Torres, op. cit., pp. T75-TT suggested that 1rrlgat10n
water use could be decreased to only 10050 cabic meters per hectare per year,
the optimum irrigation rate proposed for use 1n the Huasco and Copiapé Val-
ley further to the north. In terms of their ‘calculation of actual use,
they suggested that the present irrigation rate could be decreased by half.
'Wollman, op. cit., pp. 78-85, calculated that farm irrigation rates could
be reduced to 12700 cubic meters per hectare per year -and even to 11800 if
netural pasture were eliminated in a zone that included the Choapa Valley.
A recent Chilean engineering thesis, Fernando Herrera Ruiz, "Mejoramiento
del Regadio en el Valle de Choapa, Embalse Canalillo," Thesis, Escuela de
Ingenieria, Universided de Chile, 1967, pp. 30, 152-53, submitted that ir-
rigation water use in the Choapa Valley could be reduced from 21400 (a fi-
gure taken from the Kleinman and Torres report) cubic meters per hectare
‘per year to only 13000. All of these "ratlonallzed" flgures must be -consi
ered to be ideul 1rrlgat10n rates. , :

logSee footnote 85

llOCORA 1nter-office report. :

e 111Letter from the Legal Counsel of CORA to the Minister.of. Public Worke,
fjAugust 13, 1968 and letter from. Minister of Agriculture to the Mlnister of
gﬁPublic Works, undated CORA file cOpy.- ' v AN LT VLI i
i ' 112Decreto No. 1080 Minjstry of Publlc Worke, December h 1968 pub-. ,:?
‘yllshed 1n the Diario Oficial on December 28, 1968..,- ;

0 113Interview with Irrlgat1on Department offlclals and comparison of
EAPlan hoapa flgures with publlshed "standards."

; llhThe "standards" were etatei in terms of cubic meters per month,
iwhereas local irrigators are accustomed to measurements in liters per se-

" cond or no volumetric measurements at all. Further, the figures were compli-
““cated. Even local water managers understood neither the manner in which the
,‘"standards" had been calculated, nor the meaning of all the figures included.

~ Opecreto No. b12, Ministry of Public Works, April 30, 1969, published .
giin the Diario Oficial on May 19, 1969. “

116

CORA, op. cit., p. 141,
‘ 117gee "Organizacién Institucional para el Estudio y Formulacién de

‘Anteproyectoa Integrales de Rlego" (unpublished mimeograph) Ministerio de e
“Agricultura, Oficina de Planificacién Agricola, March 1968. See also "E1 .
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FAgﬁg;y su Mejor Aprovechamiento: 'ProblémébBﬁsiéo ﬁéfidvAgfi€ﬁ1tﬁfé,"“a'§o -
‘lection of speeches presented at an irrigation seminar held under the-auspices’

fdf the Sociedad Nacional de Agricultura on January 21'and*22,l1969; '

fo the present time, CORFO is attempting to organize a water information 1i-
‘brary containing reports put out by all the Chilean government agencies deal-
ing with water use. Further, President Frei formed a National Irrigation
.Commission composed of the Ministers of Agriculture and Public Works, as

‘well as officials in agencies suck as CORFO, ‘the Budget Department , the
Agriculture and Livestock Service, and the Office of Agricultural Planning.
The Commission is to advise the President on Irrigation policy. See E1l Mer-
curio, July 4, 1969.

11&The Livestock and Agricultural Service's delegate to the Commission‘
was an (llapel farmer and the Irrigation Administration's Celegate had helped
distribute water in the Choapa Basin for some fifteen Years. Further, the
Commigsion appointed water masters and assistant water masters who had been
elected and epproved by the irrigators.

" Mcoma, op. cit., p. 138.
120 '

Interviews with CORA employees in Salamanca.

. 12lpor o description of a pioneering effort in the use of computers for
agricultural planning in Chile, see José Olivaren, Programacidn del Uso de
la Tier-a en una Zona de la Reforma Agraria (Santiego: Instituto de Economfia
y Planificacién, Universidad de Chile, 1968). '



